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*©ffi©*f«j&DX»«&ftJflbT, flf*iOXLfc*£* («*.«» *fi*©*S 
&8 0 AmfcLT, *£«©£&& 2 >f fr®, X«OT*^e>, 

RIE (Reactive Ion Etching) XM»We 
t xyf->**#tJX2HToT, RlOjKmiJft eO/tmttS) ft 

^ ft^WjQ:. DRY Etching JBX (#T. RIE, Xli^^ 

X7iff>^tt6, Xtt) We t xy^>^#DXtCj:oT$g£bfe$Uni© 
13 RI EflnXlCT, 6 0Am»it6i:, 2^m^e>3^m 

©, xttioxsEft®. xttfliHi^»*-r«) nm. mmwrnn 

x®&. x&mmmtoxmw. xtt*©te©w*»x#«£«koTffi««ix£ 

©a©j&tt©»xttMfc#j»u *©»xtt«n©, as*y*. ^ISW 
R«^ttxtt*©ffi©m«©, «s^f7x, xt**, Xtt*©«I©*»«i^^ffl 

siutu 'j?b(sv^ xi*wv\ ra«#x«*©te©«MK©* majR^aw* 
»&smu iaffiffia*^-a«f» j »©±iBic*s±»5ytfvy^i/-K ct© 

±80 2:, tiifia^l©iDXaJi&M©TlBtcfeSTa59yt:>^^-h (t©± 

X-T6i2:«:4tai:^S, ffia^©ftix#&. 

[ft##3] |ffS^l©WXa«&A©. ±ffi«$L£, m&ttXtt*® 

ffi©^©axtts^K:**a3&2f©a#s:An, i©a*jc, KfiBffia*^* 
w»«Tffi©* MH^*#i"s«fce>tc, KfffijEa^^awe*** tufam©* 
xa»^±K:«a u Kfiaaf*©. 3t®m*£M-t<5*\ x 

i 2000-303505 

mi 



4f ¥ 1 1-3 2 4 4 9 2 



CF 4 , C 2 F 6 XttCHF 3 «iifS:ttfflLT, RIEiDX 

yf>^#H5:tfflbT> lilt Bi-Convexi^XttlHI/^X^ 
ft GffiMESAJ^K) tc, jDIlfct. ^offtaflnx^SfcOT, PfSfWMfftix 

»SnX £ tf ? £ £ #8 i: t « ffiSagdF-CDflllX;^. 
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[f^io] |"li/>X^K:i!)aXLfe*fi«©*iif. MX 

ADXffiM©-®^, ffiffiffiftfiDXlfcttfcftJBLT, ±£Tfr 
IM£filfM!Xl-£> JEE«3R-f-©ffi»ilIX#i£. 

Ii#an] TKM^tai^x^icinxu lai/^x^tcinxufe 

IBS, JaXtfSWIfcftMLTliiJfrU #®ttG3 U^X^KKflDX LfcJSffifc, % 
3-#©MrIBtt. itJX$M©-«, SffiMli«?:«J8bT, ±£Tfr 

iwtcMflnx-rs, ^<^v\ jBbS^^inx-ts, Hm^©w^inx 

[fMl2] |HIl/>X^, Concavo-Con 

v e xSM, XttB i - C o n v e xM^lCiDX OTflf&fltl 

■ts, BEm^©«f0inx^^o 

tt&bfc, *H«fc, M®W«»X»*, Xti^TSlW®'aDXtl«S:«MLT, ± 

m«!t^©#f|g;&tix#&o 

#m#ic<v\ n^ii?^ ^f^n, x«iKfcif©&Mfc& 

ffl bTfM.K ttx«i!&^©-lB©inx^ffi*K:<v^fti: , r*ii:«:4#«i:'rs 
»*£2fc^b l 3©v^-fn*»©«K:ie«©B£«* : ?-©W*iliX*j&. 

t Etching, ^5X7Xyf>y, Xtt««fllIXfc if fcftffi bT, HI/ 

>x^icinxbfe7KM©iH]i/>X0^^fc, 7 

t- 3 ffilffS? 2000-303505? 
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tt*©*Hl©«flg&&ALT, tH] ly>X«ftgP©&^£ffi&L£^ MUyXB 

vt*&i&Lx\ l \&$m£wmt:mftK:* mmmmnaxfsm^MLxmmMxt 
[H#£i6] motp&mz. *nxtt, -^^iuf^A, 

Xtt, -e^ffi^ir^^ y ?*&£©, ffim»*&£1-6*m#&fc*SEEli!«:J& 
£1 6ffi*©JBE«*-?©fllIX#i£. 

Alt, SAfitttf, ff**f S£fc#ffl#S,fc3tc, ftXfc*2IRI»#£J*JfcU 

• [f*3|i9] mmnrnzmtz. »«#&&**,#©, -e 

Jf^©gJEffi£^J&U ^©^ffiffitC ->!*©«« felRWT. #«S©2&JBtt& 
[W20] »J#m. ##©«S5©3l®lc»fcJ&£U *©il&c£ 
LT, lufB#^©©5$:llIte$-&6 : fe;©T^Slt^l 9fB«©£ 

i9tfctt2 omm<D&mmf<Dtiaxi5& B 

[OT2 2] *£«©*&»#£, &&£©&M£&EUT. jH«, X 
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[|||2 3] Bi-ConvexSM, Piano-Co 

n v e x» RTfMUyXM&ft (inverted -mes alM) K 
, «*ffi»ftlX, XMfS94We t x^^>^#©JCT»XLfeft, Bi-C 
onvexSIt Plano-ConvexIM, Concavo-Con 

RIEiDX, Xttfc^ttfcWe t xy^>^J|IX€:fToT, Bi-Cov 
exSM, PI ano-ConvexIlt IfctflH! ffiW 
ft, Xttffi^WC, H/hLT, *<, *<flDXLfc«L tfc±tfX@©*DXi:LT 

, flMWMftfinx ffiSii^<z>;&nx#&„ 

j&ftc, RiEinx, xtt*©fl&©fl;#ift&we t xy^^inx^jmcTflnx 
ufctu flM, xttiai/^xsJ^fe^UT^siii©, *®fr*>. rie 
inx, ^xviyf^y, xtt-e©fto-fb#tt&xy^>^#SJcT, »io 

am, ggy&fcU XttKI »10/mu RI 

EflDX, XttfOtt©iff>^Stt. Bjy&fcUfcflllXiBKlffi**:* U 
m^e>»itim©iaiaS:, »=KiDXS:ftMLT, 0. 2 /i m# mg, ffljtt&n 

-rs£«Mc, j&nxsa^sr^ffiUTiDx-r*^ x\*mxmm&&mm't&z.£ 

fc<* ¥«^ft> X(±IH]l/>XM7£ft©30g£> ^r®W»illX*«, XttTOffl 

mtiaxwMu xtt-e©ffi©TO*nx#ias:^LT, o. 2/tm^e>»^m, m 

Hilt, «SlStt±Jf©iDX€:^^, ES^©JnX^c 

JgU Reactive Ion Etching (RIE) iHX«:fTV\ tKJI 
[»#£2 6] RI EjDXtCTiDX'T**^ C 
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F 4 , CHFgXttCg F 6 ft^07y^^i:r;i/^>3tf^©ffi-&^S:« 

[^©ffrffflfrM] 
[0 0 0 1] 

inx-rsfei?)©, ioxx^&t?, ^©inx^SstcBB-rs. 

[0 0 0 2] 

[«*©ft«] 

• *©ffifctt#lftK:4>fcoTv*<&#, 1S«©«3I • ftaitB*©IM*tB 

[0 0 0 3] 

UfrUfctfk, jg» : f-©J?S«:ii<-r*1i^©Kai:LT, ISlS^y^fiiCJ: 
SKJSSrett* ^424. 0(tm(=70MHz) lC»36©IKJ*tf *<&. 

[0 0 0 4] 
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[0 0 0 5] 

. «s#9*xtt* #5*x«, *®te©3H#T?, m^rv^s, » i ©An:*!® 

^ e#5*xtt, iMXtt, $rXtt, -f©ffi©*#-e-c#Tv^6, fg 2 ©anxfflift 
t&S5«x «f8B«2©inxtti&^©, «i©inxttH;* 

±®**e>©, ^issstHc^ x«, ^sm^aj:*; ti^Lfiv^, x»> ^ 

Tffitc&S, T«BJ5vtT>^l/-h (T©±«) fc, fulfill l ©*tIX*i 
f&ft©, ±ic&5, ±B5*j\£yy-7i/-h (±©±«) ©, ±T2tt©9*fcf 
>^i/-hMu s<^v^iDx^$:w^gi^x-rs^i:S:#^[i:•rs. 

[0 0 0 6] 

»l©Jnx»Sfra£, R*ttXtt*©ffli©aMK©, BE«f*?-ttW*tt*:©BI* 
MtLTIt fjsH^l©i;DXfflM©, ±SfK:jgfSLfcRaMKXtt, •£©#&© 
• 7#K©*Xtt, SUtc***. XttftttftK ISi®?SttM&if©*«) 

, mmmm^&mmmz. f&ij&i©flnx««rju:ic«Bu tu§a?£#©M 
*\ tuffi^ i ©AnxM**©±ffi}c, 

*&***fea*tt**©±JC, I9ffiffi«* : f-«W*«J«:**L, la 

IESi*ttJ»«lc«ii:fc, 7k©«^£&jg-t£;i^ &5v*fcfcHfgBasi©flli 
XMJUC ««©*L&JB&U £©*Lfc*t&, &£&!©#:/ Kfcfctt*' 
U-Xfcif®, «ftt«3RXtt-e©«i©«#ffll ^A*©«*S!) 

jssrjgsrtfe-ess^ m ©*xffiM©±ic, mmm^vmrnto** fee 

7 ffiSF^ 2000-3035051 
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lit !H2©;&nX*IMS:, /^7^>, IM&HIX&, *©«1©«*S!I 

[0 0 0 7] 

0 lufB©R^i:, SEE?:. ffiS^3l£^£-ft©#M£ir£;i£tfT-£S„ 

[0 0 0 8] 

©> ffi£©J?#©£ffiiii«:?g&U -£©^ffiffiic, -#©«ifc«» 

o 

[0 0 0 9] 
[»W©^«©^*3 

JKT, #38tfi©ISi6©JgflBK:ov*TSiiiB'f5. 

/itS^X^ (Plano-conve xS) *SiSif-?©Hf^tC^Lfc. S 
7K H ^S»i^-©lSttlB'fk5:S^i:bT, ^5 0 0 ^m^T©»ico^ 
T, JP£i:S^lft#1£©W&£ilSLfc,, 
[0 0 10] 
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o 

[0 0 11] 

, xjMSi** 6 ra©##, *£<fcoTns. icfeft, ^-;ni^iti> x£ 

[0 0 12] 

RfiMciRfiftftei:, ^«&£*it^s©t% Steffi 

;5©£&#T*££„ Lfrfc. R«^©X^«J#^6i:, »ft©J:v*«l#&Bv\ 

^st'fesfcft, ffiinx^e>, ft±tf*xc&j@-rs, #-;H£5i©£& 
»a*is©T?, ffi®©«=fo«rigT'fe€>o sK-^ru>^«!ifjc«fli"r* 

„ ««Tffi*Tv^s, #-;i/®snc, SiPH3£S*l«, d^f^:/ FS&K5 7 

©, e«©*s#, »xtc^^-r-g>, 30/111101^1:, *ft±{c^ 

JB**, 16/(m©i^L tt±(C^ffl1-^, 4/im©»^ti, #-/l/«B51 

©, iffgtf, **i-eru ^t^^Fiis?®, e&©±£©#£ttHfc&, 

itofj^^y F®K5 7 ©E&tf )K-M515:, P3fir^©X^ 

**i-en©, ^-v^^ Kffitas 7©ttg#M&£#£tt> iMt^6 
©fsiiij&©, mm^mtbxit. mi (t>) tcj^LT^sj^K:, x^««f^6 

. P ffifF.*® 2000- 3 03505 
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l (c) CasLTuSJ^tc, if^-Y^^ Ffttt5 7©*SJCH#&<, 

S©T?, ^tt±M©> «SS©> 3K-^5U> #tt±ffl©, 5£5©> 3j?-^/ffi 
75 It* X> tt±ffl©> ®£©> #-M5l©$i5:> ^-ft^tlfrfcoTt;, 
tK-;H861©. i^M^ft©#4>$tfl©, z, r«lt.81 (c) IZ^LX^ 

[0013] 

#»9l#tt, £©#I1X&£&oT, 02 (a) {C^-TJ:e>{C, ##»#5 1i: 
, $g5 2 5:-Mitfe, Plano-conve x§?©AtIX(CJ&#b£o ISSr 

, 02 (b) tc^-Ti^ic, #gR*©i£:fc»&ffl8!liin:u I^S/tm, ft 

>u 02 (c) frt>wbfrte£?iz^ -e©y y?#>;*MMifc#ft«> «v*# 

[0 0 14] 

H£»v>, dcffiJBS&^OSHftfcW*, IS9/tm, 2 0 0 mm©, * 

. f0'JrH>^i!lt« 0 3 (b) taVti^lC, 

02©#|l3@tH^Jfci&1-££, Q2>\ ^/hS i: fc^*l/t 

^vrnztf. m<ftz>zt\z&^x. mttmz. #*-vmo. mz®. Jt*# 
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[0 0 15] 

Plano-convexSfflWm 3 0 mm— j£©&#T\ V 

yxmftomzz. mMtzz.tznfrtc., mzi 2 s^mtc^t- 02 

[0 0 16] 

04 (a) lC^-tJ:e>Su MMBfiomZtf. 2 X 
l^IHI =foV^ ^ (Inverted mes a© t»3Sf^ L/fc, IMS 

©&i6JS«a!t&J#0 % Plano-conve xM^itif-TS 04 (b) © 

(C Inverted mes al®, ¥«BP#©JP3 £J|fin$i±5 JS3#3 
0 /tm&iX-Si:. igg&££Bi£fcV^iltfaigiL£„ Inverted me 
s aigfcL l/>;C»#©tfMS¥&*^ iK*OP lano-conve xM£# 

a.e>*u y>^sK-h&»^ ^©^©^afitt^i*, 

[0 0 17] 

*56l|!©^ffitCJ: »K &©*g»S:#&. ZL*l£T'B i - c o n v e xgOj^ 
LfrU Plano-convexSft U ^-tfjtf- h fcflStf T, & 3 

o /timg^{c^<-r^i:, Bi*g»&#*>fcv\ 3i«w*yr^*>^»»»wtt 

[00 18] 

LfrU 1 2 5 /tmfc«jl*l:, Ili^ltS^ &SV^ 

IZnMLftKte&Z-t&WmLtco 02 (a) IC^UTV^S, Piano- 
Co n v e xW, &tf04 (a) fcja*l/TH5Kll/>XS!J#fK (I n v e r 
ted mes aiM) ©%©T?fc, &5-/g©^£> £-£©}!*¥ 
SlcMfltlXLTfettkL P 1 a n o -C o n v e x»^c, JktfmuyXMfc 
^&J£$LT^£Kffi^<o, RIEflDX, ^5X7i»;f>^, RIE 
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iDX, >f - 'J >W^5X7i*;f jfc^»&, Dr 

y E t c h i n gilt§) , Xttft^Wfc, We t lyf^^fit, ffif 
EftIX««, XttMffiMftJX«&*£> Xli^©fffi©flflg2/tlX#©£#;8. Xtt# 
StfCTttJBLT, Plano-ConvexSMM XttHl/^XS!^ 
©JJiSSriDX, X&Wm-tiaX?Z>Z.tT*. fii»*T?, *<*V\ Plano-C 

^ ® 1 IC^UT^sanX^Stt, Plano-ConvexSIWC 
Concavo-Conve xSit, XteB i - C o n v e xM^^ADXS: 

[0 0 19] 

##§wwu Tfgsew, &*<"*" inx 

#&{CO^T#f2S£MfcT££. 05&tf06tt, >K U y ^AJK>f > h ©, fig 
£.m&t>\ Ztl^tlS mm, 7 6. 7;imW, lOOjimOl^O, U7?# 
V^^^tt^att^Ct'feS. inictntf, XM©MMffc©i£$K, SI 
ffilfttf#frf H7ttJSC*««, 3 3 *i mO^fijgafr^©, l>7? 

*>*J9«RWtt&aH" ! b ©•*?*" ±5MHz©, fflft&M«lcttI!HgMm$&l/ 

• ns. B9ttj£##, 3 1 * m©*fijg»^©, v7*?#yxmmm®& : &B-t 

£e>JC, liielttll ££»©JSift»J:y*K *j8MHz«nTV*5. i 

tt*y, Mi&&*iyiifr^-©ff#tf> ^<&ntf&&«£:\ £J6»©j9a&»#* 
e> urns it 

[0 0 2 0] 

011-01 9tt«*S®, 7k H 1rJglfr^©anX^S£j^%©T*&£o 

^©fliJx^SKfe^TW:, 01 1 izjfit <fe e> ^ i oaoxtt^ i i©±®k 
, y >^xii4^^xi«©ft©^©ixttaii 2&»ui, @i2 

^iB^RffiJgtKXB:, -e©ft&©^©, ^2©jDIiMl9$:ttfeji^ 01 



H;.fP-fi$- ? P O f - 
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©j^c-rafc. 3zmx?&&f8£x%&?&* £*&££«©■? 

*ffi*i3fc, m©*x«JifrlU i©±ic«S*sSrKU itr&Si: 
Mil 3©#®{c, &Xtt> mXit. 7/l/S-*Afc£©* 
UTiiM&U *M13©^WC &JS«E£aM£-r<5*\ Xtt*©ftil©#m& 
0 SMlt, #&R13©, *®£OT©> EBO#ffi#£<fc?l- «i3 0/t 

fcfgeu #&Ri3©, #&j©£S#, MWfflgitJXLfc, J?£#, 

jtfc<7)mPg{CT. $l©iDXtfi»JU S&2©^XffiI»j|l 9 £&JBLT« 

ufe. joxttHM^ »xii#©, *a«i3&, mmmmmxim**)* 
• ±ictggbt, ^MftBt&fjj&oTv^s, *]g±^e>, 3%, mmuax 

"tSfc, fijRBSh-TS, |$10/»m» MS13?:, **tC, W0iD 
X-f&rh#ffi*6£:ITO^ *H*13£, Wli#e>, fflSJUX U £ tc fc 
SOT?. «13$:, MiaXi-Sifc-C^-t*, ^»©3§££ 

<, «<*v\ 3 fcwftbiix-r&cifctfffl**. "fcfcfrfc, A&ftJfli' 

T, i^£L£#£©> j&£JB©£2«* iooa *?>20 
0A©£SfcT, #&R13©#®£, i$-ic> &*M&?&fc1-*;ii:#ffi#& 
©T% jR*M0JSCsafrtt^ *iSi3©, Mfc^&^Slc, Jt«1-6fc* 
SSi:tT», KJBKife&ftv^STa&So *S*i3©, Affile, £«;£©& 
jKJBF-rSifcT?, #S«13£, Jfc**T?inXLT*u 
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SbC, &&K13©, S*J©JM#, 4 0^m&f,li R I EflnX 

fci?©iOX#«£ftJBLt\ 2 5/img©ffSS:milIXUTIft*Lfeft, 8»J© 

®Apxa«> xttfrSTOflnxa^ xtt*©ffi©»x#&£&JBbT, ffi»in 

X«fc*>tf, ±fBfCT^^LfcliDX#m$:«Mt-SM'l4tt>S:<^ l J, ±BE© 
^ ±ffitCTSlWLfcinXffiJ»^S:«Ml/ft<T%«l:v\ ffll§;&DX#a©#£ 

[0 0 2 1] 

gfi5 9^ffl^t, mi<Djjaxmttfkl 1©±®{C £®tC ifH5 9S:i 
tfUTWrytfttS^ 8* Oitm) ©, *lrST?li, 

££WC, Stfrinc&'j, Mil 3 0l»W<gTit> 

3£LT©. #tttffc<fc&©T?. *M13©TI®> $OTJ5 9£ 

l^LTO, gif&ff-5iiil±ffi*3jfcv^ 01 4tc^1-cfce>£, 351© 

JDX1SJ&JU1' ©±®»j£bfc, R^Xli^©ffi©^5:bfc, *14IC 
*fciKS:Aft<&*\ Xli&llSXtt*©ffi©&^5 9&£fcA*lT\ £.©***£* 
SSI 3®, Tffi©MHtf^1-6<fc9K, *B«13£*fiU 7K©*®^i3 
&ftJS*6*\ Xti#&*»S-£**^ XttfcliXtt*©^©**^ 9, Xtt 
JC$ift*35feiffe«ffll/T, & 1 ©itlXttSWU 1 ' ©> ±ffitC^bfeR^X 
£*©te©7#iK£Lfc, il4 0^M^fem -gP£MffiLT, % i ©in 
Ilftlll 1 Mil3h?:iit§3t^tS 0 
[0 0 2 2] 
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So 

[0 0 2 3] 

$e>ic. fi©«i:l/Tll 01 TiZijkt&oK. m 1 ©itlXfiiM 1 1 IC, % 
tfc©7Ll 6fc7g/S"t*, 7L1 6©jRtt, 2MXti3 0*'9i^T% d©?Ll 6 ICtK 
& &»#J5 9©tf> KXtt> ^U-^Xtt, *0fii©jSii5 9fc£© 

jflDXffil&JU 1 *&Rl 3h£. ?L1 6©M£ttT% *#}tltBit5 

Ttt, 

17 (a) lC^-t<fc^lC, I^-pgM±(CgggLfc»J, 017 (b) KaVtJ^K: 

, $ 1 ©jfiDXttSfr* 1 ltCJgJfcLTV^S, ?L1 6tft)8U, jBl©JHXSS&£ 
lit, *S* nt?:, ?L 1 6 ©ififc£tt®, LT, ^1 ©j&DXtt 

, $ 2 ©ADXffiM 1 9 tt, «MU«s<Tt»J:V>#^Jfc«. 

ffi, IM^tfflit, flnxntswu i' ©±ffiic®#$* 

xmmtz>m^\z mw^inx^ * * s ;i t # m# & v * © 

, jmw*ttX*#&«B-r*«3ii:fc<5. fc£u ksmict, anx*** 

11' ©±!BlcMS-M:S«3g©Hliili#*i-*. 
[0 0 2 4] 

ffi, ±SB©, »1 ©AtlXtiiS&JU 1 016 (a) Kmt&olz. ±95^ 
b°>^-/l/-M8 (±©±«) Ti5f M 7 (T©±«) 

©, ±T2«©7 9 \Zy*f-f\/- M 7&tf 1 8 £^mu TU<D 1 ?v\Zy>f'f 
u-M7ti, *BfcR«^ttXtt*©te©^#fciDXU ±Ma>^vMy*f"f 

IXttlii2^Mbfc, OTfcffljgJnxbT, iS®W«anx»«K:i:»j, % 
<»v>jtox#^ffift&nx-*&. ±Ba©« i ©inxif ftjii 1 w»iDX*< 



l 
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#DXMJH9£, ^fttf^XKL L*t»fr* 

fti*r^*, f§i©;&nx#iiyu i &m&nxu t»©9^ t;>^b- M 

7fcL #M#5*Xte®$IXkM&&£©&M^m*T^6, £2©jDX»fl&ai 
9£, *&R1 3 fcflnX"r6*\ X«, HI 6 (b) {CaVT <fc ? 016 (a 
) tCTKEUfc^SfcHU ^2 0*IW19L #fi«13fc 

SMU ±§P^^e>^Vl/- h 1 8T% £ 2 ©flflXJSI&R 1 9 1 3 

[0 0 2 5] 

01 8lt?01 9 13LT^5©H 01 3 IC^LT^S, ^ 1 ©ADXffigf^ 
1 It, »2©fl!X»S&Al 9 iPXWft^&ftffl tT, 

W*iDXl/Tffl*fe, *M13 0, WMXStlfc^Sr^tTVNS. 
01 8£atUT^<5, 3©01Kt, 01 9»Ca*UTV**, 3KH« 1 3© 

j56*©*0lfttt, 018{C^b*O*£, £1 2 ©flUXffiSkR 1 9 £§g 
ftLT^S#fi£. 019Ki*LT^3, £ 2 ©flUXfliBWI 1 9 £$^LT^3 

, ttntfmtezttnzfcMLT. joxffi«&ii«:5^uT^5#fc»-e&s. 
is?:, «fflufci^©^t% xtt»fc*:T?as#Tv^ <B«©5*^>y 

1 8&ftJ8Lfe»£lCli. if fibril 6 5 i: LT, ft</hSV\ gHtizU^A, #>f 

JgsRfcfc*, HI 8tCa%0*O*6, ff! 2 ©flnXMlJI 1 9 tt, #Sr« 1 3 ©, $ 
3t««HC«S©. SUfceORfcLfc* W7^OTbt> ^2©*DXffi 
Sj^19?:, SSf#LT^£©C*tbT> 01 9 IC^bTV^, ^ 2 ©^xfctsfr^ 
I9tt, *S«i3J:yti, £*)%^k.. flMnx#Uc<v\ rf v >J * 

, Xtt«V^JST**«, giXttftftif^tt, S£ 2 ©&□:«}«&£ 1 9 fc, 
^#LT^-5^©ffljt£J:5„ fc£U TOJ6 5hbT, $tffc-feU?A, X 
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«*©«!©, wmMGsz&Rtszinfi. affile mttwi* 

#SSl3ii, ^ffifciDXi-S^fctfaj**©^ ft 

ftMmxiyfc, n$tsrt«5*e>t'fc5. jtt©ffl£&#, hisic^ 

SSfiTfeS. HI 9£a*LT^<5, 1. 3 ©ffl#±#y ©, Tf&Htt> H 

1 8JC^UTV^«*S*1 3 <fc U 01 9K3UTV*S#S«1 3©S^#, 

H#tCTa*LTV*5J:3K:, JSS#5/im|&«* H 1 8 hitKLT, 

9 # # < adx-*- £^£#m*£©T\ T @2 © <fc ? fc#J& *> * - 

© »2©iHX»Hr:IU 9 3E««;if0^IIS:«MLT»^«ifc^ S&2 

©iHXttlfcftl 9©ftSJ:y t), *M13$:, $U nu 5/tmII, 

!U!oT%, flUIiicfncfc^T, *IS13 3^, ^2©iHXTO*l 9 <fc 'Jit 

• <D *a H B i 1 3 ©fii^ 1 i n c h^f) 2 i n c hglfflfig©, ^Dg©*^ 
«i 3©jnXtfffi#£. 

® RIEJDI, XttfOttOft^WftWe t Xy^^BXSrftofc&t ICffl 
0. 2^m^e>»/tm©iGIHiB©, *HX^MM$:l^*bTraicTOinX 

® HI 8fCjotLTV^^J:y fc, H 1 9 £a*bTV^#£©«5#, 

v\ 3©ilIX«:tfe>;ifc#ffl#S#* HI 8lCa*LTV**#a&f&ffiL 

rfe, «<*<inx#ffi*<&©-e, £5&©#©&£JBLT : b<fc^. 

© ^ 1 ©iDXJiftWU 1C, &2©jnX«Smi 9£H£1-6lCfcJu t&BgXtt 

i 2000-30350 5? 
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*KT. ffi«flnx#»7Lfc&i:* l 3 l ©flDXWSrjl l i«fc»Jttfltt 

J:»J^ffO>*lfttC, #&fAbt, £2©fl|!XtlM&JU 9 £^£±tf T, fg 1 0 
M^IU'J, a£2©fllIX«#Mll 9 £ 1 ©ttXWH&JI: 

i i©jts»cg^Tv*s*iMRi 3%, &sic& 1 ©flnxttikiu i<fc*JsiBtt3 

® *S«13(iD^»^*5, *MHJ©»##, Mffl*n/&£ V* 
[0 0 2 6] 

• LT> ffiJ&iDX*S©T? 019K3bTV>S, mi/>x^©, 7KA« 

1 3 £83#-t W;tfck 8fc £©&!!«■£ ffl#TV*5, 5y 

hf>^l/-M7{:tt)8lt, t>e>-#©>Trffitt> *tfx-F£ 1 5&&ofc9 
^>^1/-M8^bt, WmMXi-Z>Z£.Z\ HI 6 (b) lo^LT 
HSJ^K:, ±®9y tr^^l/- M 8lc*#x- Fl 5&SB-3fc, 9yfcT> 

> jB«Xtt«&if©&*T*ffi#TV*<&, £ 1 ©iOXJlMfrA l lOtiSt 
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iPRtt'H^», *s«i3S:, £^=i*mct. #*jc4a-r*^ 

[0 0 2 7] 

X««, Xtt^Ofl&OWaSiDXfRI^&ttMLT*, 0 1 8&tf0 1 9 fC;*LT^ 
4, JMRTgtlt Xtt02 6Ca*UTV*5J#R©, IS l/>X7£K©*fi« 1 3 

[0 0 2 8] 

isir«F*flDX«tfc xwu /mw*inx««fc««LT, ffi»flnx«»#, 0 
# 2 5x»> H3 2K3LT^s«fc3fc* flnx#S££J8LT, *e>^c©iHii/> 

*fi*13fc, fflBOflnx&frfc^ Xtt, *S«13®, #4>BB#IC v 
**fc#tfT, x^fS/^u— »?-:&£©, l/— if -Mi* Sff ft 

W ftlO©JPS^ 4 0^m®*|«13ffi, $13-1* 

, 1 mammM A°;i/XT\ 0. 1 MmS«©*XJS&l»56U -^If-T?, 2 0 0A* 
^/^Sft©J»fl8W^^€:fT&VV 04 (a) K^LTV^^fc, 
A «, 2 0/imW, Bl/yXJ&tt. mUESAM) ©EMKtC, I/— if-£« 

fc&JSl/T, *It( 1 3 feft^WftW e 1 1 *; f > ^1BI b, #M 1 3 GX f 
EI1/>X^K:, #DX£?Te>*\ Xtt. :7yfg9&:tf:*&££&M 

] ° tfiSF.** 2000-303505? 
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13®, #4>SP#£tt5:, Hi/>X^K:iox&tfe>*\ 
©inx#m£&ffii"32>\ xii, ^©faoinx#m$:^fflbT, *i«i3fe, 
tHii/>x^tc, fflX£f?ofclfc, ■e©tfe©aaxfrei:LTiHli/>x^«K:, An 

ILL Mfil3^ HI SlCjSLTVxSJ^J&u JOXWi&^&ttfflbT, ffi 
»JDX*6*\ Xtt, HI 3lC*bTV^J:e>&, Jl!Xffil!&*&£MT*£i:fc 
<, H2 0IC^LT^6, ^'J73 7S, E^tC^ffiLT, *M 1 3 * 
^iJ73 7fetg)BlT. *I«13S, iiMilS&S-tfS. MiBW*j(toX«t*&ft 
MLT, *&R1 fflXgKM&lifcic-fSfcftlC*?^ tt-t*f 

©, W*«IXt:ff3S;i>inX^gfc1-Si:, 02 6, B4 5M4 6^LT^ 

[0 0 2 9] 

±aSRtfT»©9yfcr>^^l/- h 1 7&tf 1 8tt, H2 O&tf02 HCaVT 

i-Mc C&iRfl&lfi) HUES -£*wi:*e, fiSi©;Bnx*f 

J»JU 1 fc, «tfe^'J73 7fc, »7 3 9 i:, ■4>#—1~A'3?7 3 8© 

fsictegu m©*x*i&^i i%:*»^T3 9omyic, 

y-fls-h 1 7&«J8LTffi»fll!XU fgl©»X»JU 1©, *>?-l5<DK 
Ifli, ±»7»;if>^i^- h 1 8 fctt/aLTflHSillXfSi:, M<^vn*^i« 
13?:, ®%izW®MJiir2>z£tfT*i*2>. >mffi««inx«« 

[0 0 3 0] 

Sfec ±3B©#a£T, *<*v**fi«i sfcflnxLfc&i: £S 

#1 0 ,*m T'tt, *M1 3*\ «<8V*#a&K, %yftVMCTg*-T6 

zi^i:, Mil 3 icMSrjgjfc-fS©^, mU^t.%^o(DV. H2 2Ca% 
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18/imII) ®SM#4 8tC, #IMgl 3 &@jrr5. 

3£, @SJ8#4 8{C@)tL£&£tt> 02 3 (a) <fc o IC, 

4 9 fc3ft»#&5©T?, 02 3 (b) IC^ LT <fc 3 C * B B B il3©^iS^: 

^»4 9fe, etlttflitCttSt, fcfei^. X, 02 2C5*UTV**©1£, 02 
3{C*LT^SJ:e>fc#^CT, @S®^4 8iC, &»4 9 SrftJB LT, ft& 

cfijc. #&R13S:, 0£ LT 1^**5 it"?, 7KH#: 1 3 (DISH 

[0 0 3 1] 

02 3{C^LT^<5 ie>fC, *I«13S, @£/8#4 8{C, £3£4 

9OTbt@S^fc^^> 02 4 tc^-Tcfc^tc, *lfii3©4»A»dCti 

L/T, £IRU ft©^H4 9S:, 3 ©rfM>ICJR»Jf!m5, «^50i:t 

M4 9 (18/tmfi) Sr&JBLT, 115 0$:, TgfS-f Sdilff ffl#S©T?, 
[0 0 3 2] 

02 5ii, /t{RflOT©*IM£ 1 3 &|g£ , rS«*&aV*%a>T*&6. 0 2 5 IC 
fcV*T. 1 1 ©itlXffii&ft, 1 9 l*« 2 ©flnitfBfrA, 4 1 ttiDXMU; 

11, 19 £ti£3ISItK (0J*.li 1 00~3 0 0 rpm) StS^;?, 4 3 »fi>f 
||4 4 £ffi%lBlls (iili5 0 0 0 r p m) StS^-^W. WM4 4 

CXtt^ t=E> K^fflM 6 5 $:SSbt, l&HKllMmflU ffi*LTV^ 
<„ SI0©J?*^4 0 /imSS®, B«:R©#£S&, 0 2 6 iC^f J: ? IC cf 

2 3 2000-30350 5? 

.» '* 
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0-2 (imCDmfr®* Cfll/>X^©*S«1 3tCtt±W5. X, 02 5 

Jnx^s::£=bffl#6> jtt©#£fc:ftB"r<&» ffl»j|4 4i:LTtt, ^^^^ 

®ffl»il!X*«&8BLT\ ffi*Jl!X"r6fc. 04 3 (b) tCa*LTV*SJ:3fc 

^ [0 0 3 3] 

flUXUMWIfcbTB:, H2 5lC^bfc*Jg©tS^ 02 7, 02 8&tf02 9 

fc, *&R1 3£#tlX*iJ$WUC®£l,T, 1 3 £flUX»J!m«:, 

3fciBX»B&^&, 01 6lC^LTV^, MffiflflgflnXiS^ (5?^ 
fi) £&/BbT, ^riB©9vtr>^^-M 7ttiBX*U»^€:W»iDXbT, 
=be>-#©/i®©> 5yt:>^l/-M 8tt*S*l 3 &W«iIIXbfclft» tK 

# iMSi 3&jDx*sfr^j:yio«t't**iaK:T, *s* 1 3 &ffi*flnx«fce>tf 
*<, »K©«v*inxtfffl#<&, ffiiB«F*inx^ffl*«), ffiiiW»iox**S:« 

X, 3&flfiyotfTW»iDX&fTfc3©lC&J8*5, #HX*P&JU 1 

a, 1 1 bXtfl 1 c&«fM-6i&tf*: LTtt, »»3B3t»«HCIi**T?feS, *ft 
fcftBUTflOXJltS&Jll la, llb^ll c 

Agarose^ifOTlTtt'JW^lC 7 0 TCfrb 1 0 0°Cftf^ 
tCja»UT=b, flDXttH&JU 1 a, 1 1 b&tfl 1 cfc, *M13©M$ 
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ifi£<mCk<DX\ 7 OTCfrfc 1 0 OiCiCiflllllLTt), X&i$lC, MlC#£PL 

1 1 a, 11 b&tfl 1 c&SS#UT*>J:V*#, *&K 1 3 

a^lU, #HS:&MbT, toxmmZl l a, l l b&tfl 1 c»lfc 

^ iDX»«r^©*3ii:Lrtt, 02 7 iZxkLT^ZMxmM 1 1 a J; »J % 
, 0 2 8fca%bT^<&jfltIXttfl&;Rl 1 b ©JIMK©« 9 #«fc V\ faft&ttf, ft* 
^ &IJI5.9 (#**©»#) &JgJfcU*0*<&©#> 1 a fcL *M1 3 

fcflDXttilfc&l 1 a£@£t£©{C, *&R1 3©£|g©£Ei£&#bTV*S© 
tC^LT, inXUMl 1 b©7#fK©«£lCtt, 3 fciUXMISWU 1 b 

ic@^-rs©{c. *&Rl 3©MM©gP^tCftMM5 9 £7£$LT, *M1 

3 sflnxwifrju i bicg^-t-s^i:-?:-, *m 1 3 ©«s&«a-r« 3 £ #m 

#s;r£i:, flnx««&JU i bt*l*i 3 £©rafcft*afl*5 9##«tfcv* 
©x% tKHS i 3%inx««r^i l bc«*s«*ri:^ffi*Sit^ *t&© 
»v^*s«i 3©w»anx&f?3;ii:tfffi#*. 

[0 0 3 4] 

£fc> H2 9JCa%LTV>*«3i©^©, inxWflkfti lcS, £3&# 

iDXffii&Rl 1 c^ffltSfc, 02 8JC5<LTV^*iDXttMl 1 b i»; %, 

TSB©/&T*&;J3J:^o 

® ¥«Jg*t XttIHII/>X^&J^iaLfe*Si*l 3©J¥3#, lO/imfr^ 
8 0 Mmflfffcil, ffi<f*^©T?, «5 2 $:^LfcinXfflMl 1 c^ftffltfe 

«e>#. ft*agjg5 9©j?s&j?<^-rsii:^ffi***3i*©^ *<*v* 
© flnxntsfrju i c©«5itt, ^MM5 9©^$$r, v> 1-*:: 

2 3 ftliF** 2 0 0 0-3 0 3 5 0 5! 
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[0 0 3 5] 

a 

, GPSCJ:**!, 2j^|8l©HElt©l/— !f*j£K:J:6, «©#MI£fcW 
[0 0 3 6] 

>f «IWSl&v^'r<, B»©ffiiMK©W*fcftffl*6-fc#H»'C 

[0 0 3 7] 

03 0 (a) ~ (e) tt, *»W©ffi«*f-S:faffit^ W» -*&£««© 

iHXtt, 1-*>WtrtV?&JU** *©fltl©1z 7 $?**&£©» JB£m^$:%1* 
P3«2lXtt, B«5 4©**iSK:, M2 2 WU * 
©Sjffiffi2 2tC, -^f©S^2 3, 2 4 Wl, «H2 3, 2 4^0, ^£B« 
ffifciffljrr &£«>©. 5 *«»LTV^6. (Ii2 3, 2 4 2fctftftt» 

2 5B03O (a) ©*Hn%bT^*) . 03 0 (a) (b i - c 
on vex) (b) «jPi[HI (c) (d) ttMHtCRfc 
^LfcTOM, (e) tefta (plano-convex) SJ&a^bTV^S. 

03 0 (a) lC^LTV*6<fc-9{C, ft55&, 2ffiftffiLT«i*U RH21fi 
$£$£fLT, AgfcTg&U R1f 5 4p>g«&isfbT, B££jg«U R®2 
1 bfc. Aortas*), X, Rft5 4rt»fc«#Lfe, BgftSti, £ 
tic, ^JE (m**itfK£ttJS) LfcM©. R1S2 i3Um«5 4©, ££© 
R1f 2 l&tfRtf5 4 2>\ ^$ft^lRl&«f(fl^lnI©»5:^ ^yftfililt 
> R1f 2 l&imffi 5 4 ©*'&»#£#)« UTV^ 2 2 fe, R1S2lft 

oer« 5 4 fe^u&v^jc, jtue?*^ j:ya<SBEai2 2*5, 
^y^-rsiBticfcoT^s. ±«a©aft^e>, ri«2 l&tfRit 54© 
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v\ 

[0 0 3 8] 

03 1 », 03 0 (a) fttf (e) K^LT^-Sk ±S0T\ 7XXtt£M# 
4 R1S2 1&U™5 4©, ££©RfS 2 1 fctfRIB 5 4 *Wffl 

SitfeMltf, 03 0 (a) fttf (e) A©»^b B ©»££ 

, Xtt, B ©»##£> A ©»#£, R«2 1&tfR«5 4&; i§Ifr£*fcigifr# 
. 188*^ SftC»»t6ItTf, Rffi2 1RtJfR«5 4S:ig»S*fcfi» ( 
A ©»#«:, B©a$^«:ig»S*fc*») 'R1&2 1fttf 

Rfif5 4©, M8**^ SfiC, A©|fP#£j8gfr;*i*£}gSfr£ 
, B©fflS#&$B»3-frfcffi»ff, fcv*t\ &«rLT, ^M*&jB"r 

[0 0 3 9] 

#ClC, gffili2 2©#jft#iSK:oV*TiW§'f<&. S*WlC(i, 03 2lC5Vrj; 

$y **££©, ffi«»*&^-r««JE^e)&S, WR©*#3 0€:, flfefifcif 
©ftx**©*-*?* 3 1T?«I#U f:fc&JR#©*iBlc, ^•V^F©^ 
tfJia-frfc, ffi:j5 3 2 &$fcSB£, MitiftlCfSttfe. *III3 3t 
jlI3 4t«tS. 5£5 3 2tt, 0 3 3 \ZB? «fc 5 ftlMtf* V h S fife 
#fla?&»J, $f#7-i*3 5©3fcS8Kl, «Stf3 6S:^LT, UnES&tClfcD'ft 
tt&ftT^*. SSS3 2©J9ffilca:. 034 (a) Rtf*©A-Aj£*WTiSI8T? 
&£k 03 4 (b) Ca^f.fc^K:, V^«»3 2 a #7£j&£*lT&y > »3 2 a 
©p^M©— ©5 3 2©#>i>£il£ffi{C^i;ft6 ^filtt&^LTV* 

l7;X^4 0*e», ©53 2©Mffi^*fLT, g^#|6J 
tC*#3*lS, 2&©S?xv hSHCiyEaSEHE <M£ L<\t8. 0 0 0-5 0 
. 0 0 0 rpm) Sn, SIfflI^o< l Ji:^5:iWT 1 Atm 
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) g'JoTVK. Z.<Dmmmz. t*;X;i/4 1/)^, TKMttLT, iS3 2ffl 

momM^mtbxit, mse (e) {c^utv^j:9&, 1^32 

" £&ffi-r6Zl£T% 02, 03&tf04 tC^LTVA^J:e»«^Xtt> -£©fffi 
[0 0 4 0] 

|& M2 2 0lgjg^»i^lt 03 6 ( (a) «iEffi0, (b) li 
^yhtem^lt* 03 6 (c) fC^t <fc?fc, 77>^&ffi63 2" 

, 03 3 ic^-rinxx ^ 3 3 tmv. ®mmmzi&&3 2(c#*.32inxx : R3 3 

<£>„ 3 1 %®%&Z1tTilW3 0 & Elite £1*fc#e>^ffi®S:inX 

T5. X, 7tX«^lB5^4 7$:^t-&^©i:bT», 03 6 (d) 

7£;&DX-f X, ^XIiSW4 7 &««f 

LTtt, M^©^V-Y^> K$:m^Lfc, Fl> LTfc, ftXtt, 

[0 04 1] 

ra, pg^«©w©anxictt, jUSottoniyicige-rsx^ffiM-es. 0 

X. ®53 2OTLT, WaUDX^JH7bfcfte>«, I53 2titi 
Sbt^U ffi IgffiSSS 3 2 " " il, ©53 2&#»J&*."T, W«JBffiE3 2 

" " WMfiox-r**:, tt±jox#ffl#5. 7x;H>Xli, /^fffl 

#TV*S, IW53 2" " ©EHEttttOfMUfc, ®53 2Z®n9ffl2H& 

^&tmC<> 7i;HXIt A?(C$3 2 (a) $:^LT, iT/XJl/4 0 
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[0 0 4 2] 

04 O&tf04 1 iC^LTV^tfH*, 03 3 {C^l/TV^^tfc 
tfffi|g§£tttf>§^0'r&So m^mftbfc. ®S3 2©a^li2 0mmT% ^ 
3 2 (a) <DS!£«, lmmT\ ii<Z>ffcti:> 1 6TO^tfe^jt®, ffii»tfflf 

Bsnstc* xryx;i/4o^b, «3 2©Mffitc*fi,T, gM$#ftic, titu 

o 

® 0. 5 «53 2©@«K»tt* mi 2. 2 0 0@« 

© £SCJE#, 1. 0 ££©»-&©, ®H3 2 ©©£»», J&2 2. OOOHIIk 
©Slsfifc 

© 2&£E#, 2. O&ffi©S£0. 5SS3 2©iae»tt, »3 7. 5 0 0@S 

® 3. 0^ffi©l§£©, ft53 2©@«»tt, »4 7. 8 0 001 

©ia««T?&6. 

3£#ffi#6RK#T*&6, $J5 0. 0 0 OHKOialKRtife*. 
[0 0 4 3] 

04 osot4 nc^L-tv^nig©, mmMmmmmz. mmmv 

®T% 0 3 6Ca*LTV*S, Ilffli5 3 2" " (e) &»ft*LT, 
32" " (e) MM^LT. ^t=E> F^-X FXtt. ift'J^AX 
fct, 7;i/£*Xtt* GCXH f©flS©Igl?:«Mbt, 02 (a) , 03 ( 
a) &tfB4 (a) JC3*LT^5<fc-5fcJ#fKC» 0 3 2 tC^ LT ^6, iDX^SS 
^^IT, #£fc*:©BESSi#£, Willi iiffllginXS:, H^JCff ^mtt"* 

(e) ©EHER&, ^ry>^fA5ii:AW, RB#T?&*, 5 0. 0 0 



^ 1 1-324492 



ffl»inx£we*K «<jiv^R»c, fg«<, flf^inxtf 

fc£T?ffl#TV^5, ffilgfflfg£3 2" " (e) SrfgfflbT, «fg!fcffl»ttX©, 
[0 0 4 4] 

04 2 (a) fcj*bT^S©tt, ft&g-fe >1f-Xtt> 

£^bTV*5 0 

[0 0 4 5] 

04 2 (b) lC*bT^6©«. BlCasbT^S, AHX#$£:&;g bT, EE 
««5 7©, JSH«©#4>»£»C, ilgjS«3mmffiO, RJ&«MK®, B3l/>Xjg 
:{£ (Inverted mes a 3?) JCflDXU ^©^3£, 2 
&5»20Jg5 9$:, -&ff5 0Mmhbfc, SlglSC "9— 

ICttffltS, iDXJC^tfc, MS^bTV^. iffl-^l'Jf f AXU - 

*^«*y^Att*SEtc, flnx#i*bv**#T?&s»*ii? : b* @nc3bTv^ 
x. Mjcinx-rsih^aj**, ifctf^Bbfc. ***©*£•* 
aDx^abv^is-e&s. 

[0 0 4 6] 

04 3 (a) {C*bTV^©tt, 3tCUS;^bS:^bT^^^>y 

X«C 2 F 6 XttCHF 3 ftif©7y**^» Xtt***#*fc«JBbfcR I 
EjHX, X« j e©ft6©'f(:^S.$:^bT©, xyf-^flPX&fTfcofc^lrS 
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13 mX\f. fifttf 1. 5 mm®, Hl^XflMK (gMESAJ* 

H«l 3©#R£Bj*bTV*S. *B*13, 3ttt*©fl!J©ffi**#&* 

***£©)**#. a©^©»* fcfcy* -ii*t:4«Bi^ «« 

lO, ft?»ftwetiyf>y*Iffl^»S. X. RIEfllJX© 

^©^©^JCttft&ftv^wnif*. x^^>y*DXtfc*®tcMb 

[0 0 4 7] 

04 3 (b) {C^LTV^©tt, 04 3 (a) ICTt&ISbfc, ft?»ftwet 
xy*>^toX©fcj&&fciE-r*fc«>fc* ft?»4Wet EtchingflBX 

, xttRi Einx©*nx#®icT^4bfe, inx^fitS (7f*ft^) 

-t€>aw©fc«)tc, 02oic^ltv^^, nm^mMxm^&.Mbx. mx-it 

, ^EjB|8©7Vt:>y^^-b*«ffl^*^ lBiBfcfc. ^fK, 3Ui* 

&MbT, 04 3 (a) 3S:IHIl/>X^«K:xy^>^ 
ftlXLfc, #fi*l SOCHl/VX^M**^ XtiXtfx-Fl 5&« 

fflLT, ttft-feU^A, *V^*>F, GCfe£©ffi»M6 5fc«ffiUT» ffl* 
inXt-5i:> 04 3 (b) £asLTV*<5J:-)fc* *A-X5>f > 5 3 fc^Jfrt* 
i £ i t ^ & 1 ©fcl&T? & * • $ ^ lc v * 2 ©fll&t*' 65# 

ttJILT, a^t, MBC. w*iDX**zfc#ffl**zfc^ T»59 

tr>^l/-h 1 7©, M®^e>. iai/>X^S:^J*b"tv^**iBi:*15S:» 

2 P ffiSFSS 2 0 0 0 -3 
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(@||IM«l!l3GHz) £"£©, «<»V\ 3$:, III 

jsr-r*3ii:^ffi*6wttc35!i»j, mm*x*m< lt*>, ihi/;/x$#©, &g© 

3£&, fc<fctfA> K UNICES! #?£i:#fcv\, H3©m&tt, 

sKU • x.*j*>!f (ft^ftl&We t Etching) *DX 

ft, A°yK, Xtt^fi-Kl5'*ftfflU, 04 3 (a) JC^L/O**, B 

5y^^U- MCjW}£ffi;*JlCj: ijM&Stftl^fc, 3 0 #mfi0giO* 

5, BU/>Xjg:R©SttaJ#&, flWWKMinx&tffc^riitfffl**. 

[0 04 8] 

04 4(a), (b) , (c) JfLtt (d) IC^LT V%5©&, R I EftlX, X 
i^7Xvi'yf>^ Xttfl^W&Wet Etching, Xtt"€-©4fi©# 
Sfcft«LT, 3 IZWlsyX&ftZBf&Lfc, flflX®?:, 013lC^b 

T^6, £ 1 ©j&UXWSfr* 1 1 31 2 ©JtlXffi i»JU 9 OTbTMbfe, 
DDXffilfr^l 1 5:ftMtt> *h h b« 1 3 &«SfU f 2©ftlIISMl 9 S 

LT, lHU>XEMKKilIXLfc*fi«l 3©*fi&, *>}-#©JiiBtt 

, flnxfcp&gi 1©—®$:, 02 om@2 i ic^lt^£> UMifiiflnxTO 

, Xli#Iiffi»flllX*«, Xl± J £©*ffi©iinx#$£&Ml,T, ±£T©, Ulifr 

6, HNrtC, WmtiaXLT^ZyiMZmbX^Zo X, 04 4 (d) CasLTV* 
6©&, ffl#±#y©7ii£0S:a*bTV**. 

ft, wwiii^fflu, 3 zmm 

bz®w?z>f)\ xm^c, *yv mmm jc wuyxmytzmf&vtm 
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afflux***:, Mtc, «<fv^s*i3fc, wigflnx-rsifc^ffi**. 

[0 0 4 9] 

04 4 iCa*LTV**0&JE#K:SliB1-<5£, Tffioity 

G) 04 4 (a) lCa*LTV**©H:, 1 3 JC, R I EflflX, Xttft^lft 

(D 044 (b) {C^LTV\S©tt, 0131C^LT^£, ^i0MM 

1 izmmLT. muyXfcftZBfcisfcmz. % 1 <z>flnxffii»ji 1 1Mb 

<D 04 4 (c) tC^L/TV^SCDtt, ««»ft«f«flDX#a«:«MLT, 5 9 

9. 5*im®, MV^St* #BS 1 3 fc, H#38£"*Sa>T?, ft#JJC 

, RIEflnX, Xtt^Xvxy^V^ftifCDXy^^^SSftMUT, 5 9 
. 0/*mig(/!>J?3&. ft5*»fc^«£«J8bT, B!*J»?fcLfc«, 0. 

-rszittf&vv XR i EflDXJCT»4l/fcflnxSEKJiS:l»**Sii:«<ffi** 

o 

® 04 4 (d) {Cj*LT^5£>tt, ^kfflzW&iL LT> Hit, wetl9f> 
**fllIX£&MLT. *W«©teIE&fToT, itt*±#yi:fc*. 
[0 0 5 0] 

04 5, X&04 6lC^LT^6©»> ESAU. Oinch.T, £S#8 0 
MmCDJSSJC. «*W«flnXS*lfc*a«l 3©gfi&, ftfcJKl. 04 5 (b) 
K3LTH&«fc3K:* RIEflDX, Xttwe t xy^^fltlXlCT. 62/tm$: 
Bfc£LT, -eoft. 04 5 (c) , &tf04 5 (d) IC^ LX ^* J: 9 %l 
(0flllX*Jj&JU It. S®W*flBX«*, Xt^WUMi^tMU, R 
I EflDX> Xtt-f ©flB^^Wftxy^^^flDXiff-^ 3£T*> Wn 
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txy^>^inx, Xtt»«W»ioxS:fiiKft±»f©inxi:-rsfc. *S«i3 

<^< (J*3#l 4 /»mt(rtft) *^13$:, »#WfcW*iDXfcttM UTiDX 
Lfc*&Rl 3fc&fcf, 7yft*Sg|ft, NH 4 HF 2 , XttNFfciffcftffiLfc 
, ft»We t Etching5:ftMlt, fSffllBfrblfciti mBfc£LT%, 

ttfcv*jfijj&#&&. JfS*«10j»m^i:ft5i:, <fc^l$&We t Etchi 
n g&«J8LTi!IX-r<&i:, "T^JC, tf> WiWet 
Etchi ng0^M5*^tfe5. 
[0 0 5 1] 

04 5 (c) , AXfM4 6 (c) K3bT^S, % 1 ©flBX*f#:ft 1 1, Xtf 
1 1" tt, ^^'©ilMbT^b, tS2©flt!Xjg«rJ|l 9ti, jB*«i4f 

$ e>tc, TKHfii 3 l ©flux*!®* l l, Xttii" tc@5£t£#$£b 

T(t ^KDMMl 1, XI* 1 1" £JBJ*LTV*S?L1 6$:gffltt, 0 
EfCasUT^SfcBJa^lRHC K^RJ&Kir, ^KDMIlIl 1, Xttl 1 

xffiMi i, xttir }c®#$*r> «ttwfcffi*tox&f?«*:ttffl#fc 

fefc'U bT, 31 1 ©itlXif 1, Xlil 1" ©±BiC 
, 3 S:iRifS*S«l5ttt, Hffi£#»&bT^£„ 
[0 0 5 2] 

04 5, Xl*B4 6 £n%bTV*$©&fllIX©JK#lC, frofe^llWS* 
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frbmWtZt. 04 5 (b) W\ 04 6 (b) KB VX ^5 <fc O \Z, R I E 
fltlXlCT, 6 2 ^mR^-fS^ fll 1 nmfrb 6 # mftfrfcillX^gJI, 

IT'S§, 04 5 (a) {Cj^LT^S, J?£#8 0 /tint j£#tf 1 inch© 
*h b h«1 3?:, ^^W^inx$:^^e»i:§{cai*fc, *§</Jn£&*X (Mi 

f£*X£, 8<*3fc*tt«#, ^;fr>^©$^{C<fc m*bfcfttHIT&5o 
X, CKDiOilHlfcfctfflKC, R I EjDXK:J:«ilIXSejaji©»^jB-6. £*ut* 

o 

Mil, xsir »2©inx*Ji&ju 9&«fflUT»fei/fc, Juxntsfr 

©flltli ffl»inx#ffi*K<^#JtT?*&» ii4if©^M^5:ftfflb 
CTffl3TO*S, ^2©anX*S&ftl 9JC<fc»J«»S4lT, MiHXa*l*#» 

jc; ^rffiWBinxttWSrttfflLTWfiinxLT*, 5yt±->**7i/-h 

l«19i)W« ®it£g&, #fj£L«;««e)«f*iDXS:ffft^ 
»*^**©1?«K*T?> ¥fi& Rtfffi»S©«tv^inXS:ff^ifc« ? ffi*6. 
-Wit tf» 5y^>^l^-hfctt, »«S:ttfflLT, IB 2 ©jtoXttSkft 1 9 «: 
, S«&ttfflLTSSf^Lfe, MWl9 5:fBH, *I«13SH4 5 ( 
d) , Xtt04 6 (d) K3LT^<5«fc3lC, S/impi^^. tfffiflftfjflDXflM* 



i 1 - 3 2 4 4 9 id 



m*mmtz>z-t\z&*)^ m*.\z. 2 inch ms. 8 cm) comm^mmM 

X&, ^£5//m©, J|CS©iDXSrfToTt), ¥ff£ (MM^S) 5/timX 

1/100^0. 0 5 /i mj^p'g©^©«gH«^TiDX , r-g)ii:^m*s©T% 
if©, & Xti38*&if©^JB*f»S:ffiffltT, M«13©^&WS0 

ft. R I EflDXKlT, *ifil3&6 2/imRSt5i:, ^1C. 0. 1 /t m 
X^SfcftMLTBfc^SOtffcfc&^ttftif*). ^2©MSICT96^-TS, >f 

xjgfCjfSrKS-ts^afcbTit, #M©jrs©as#tf, -t^-g^o. 2^ 

fr&l /trnftflfc©"*?, 7Wb**»fc£&ftBL;Mt^WfcWe t Etch 
i ngJOXOfMatCT, *IRfeft*bTtiJ:V^, ttttfittfe. W«fiDX©#a 

[0 0 5 3] 
±BH©W»X{CKUT©m^tt. 

fcttftiffc* isiiiw*iiix*««:«ffiUTW»»x'r6€^ictt, 044, ®4 

01 6 (B) mm) fcttJBLTWfcillXU « 1 ©JDXttSMU l&tfl 1" © 
T©iBS:T©5^b:>y^l/-M 7 5:gfflLT, ±T*I«I©llli^6)W»inX 
£f?e>©T5\ *S*13£, 31 1 ©JDXffi^ 1 1 1 1 " £HjrtS#Si: 
bTtt, «#M*ttM1-*-i:&<> » 1 ©flnxffiSWU lfttfn" © 
±tcg<£tt-£\ »i©inxffi«r^i 1" &?£jaLTn«&, ^2©iinx 

«fj&lU 9 Sr&ffiLT. 3©^MS:lftfibT, 1 3 jg 1 ©flU 

xffiJtwu l&tfi 1" ©±ffic*<£tt*e, hj£ltw«Siix as 
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wsmi lR&i 1" r\*. scsiRifSrftffl-rs-^^ffi**^©^ sgi©in 

[0 0 54] 

h 1 7^1 8©«"SH «fc£©&li , T?ffi*-o*&, &i©anx*M&JU i& 
tf 1 1" €r9f®anxt», 5*;^>W-M 7 «u £ 1 ©inXHUfr* 1 lft 

t57f^>^^-M8tt« *tfx-F15 (A>F) fcif&Wrofc5yt? 
jB«fc£®£ll'Cffi*"^** f!2 ©flnxffiifclU 9 tiW*flliXS 

WlStlSOt, ffiJgflllX©ife#©*S«l 3tf, ^ 1 ©flnXWUfrJ* l l «k 

»J, fium-f 3i:tffc<fc£. B4 5fc04 6K3bTv*5, 7KH«i3©fflg 
J&tt, 04 5&tf04 6fC^UT^£, 1 3 ©TOftlXSrf? 5 , 5^tT> 

^ h 1 8kmmhx^^nE^ 04 s\zmvx^z>. ^kdm^m 

flfrJU l&fcjfcLTv^ »2©ioxttJ»ai 9©#«#* fiHfcJfa&M-efc 

S©lC*fLT, 04 6K*LTV*S, IB 1 ©jWXffiJIMU 1" fcJgJ»bTV^, 
• f^©flnx«J|&JU 9©#Ktt, &3klzZ*m&t\s1t. «K#9*&ttffibT 

v%S£fcK:J:&ffl*C.fc*K £1 ©JDXffiJiMU 1 1 1" &?&J*bTV^ 

^2©inxtt»^i a©, B4 5ic*ltv>&, m 2 ©inx 

III19H £<WJ&&nX3*lfc^©C2*bT, 04 6lC^LTV^ f§2© 
DDX»«l^l9tt, 3©&2fc|i3C«CffleinX3ttT^S. fc£L 

3©^Si:, i2©IHMi 9©*m#HC£3^ffi*^*fr^**- 

[0 0 5 5] 

H4 5&tf04 6Ka*bT^*mX#S£&ffltT, TOWMX^ 

(35«, Jj£^&;i£#ffi#<&JS£©IK#tt2 4 Mm^e>2 7 fimtZnT^Z 

. £ F; KM 2000-^0 3 505 
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ttftiffc, 2 9 /im&#|8#T&<&) &T©. »V**H«1 3 t: 
fn©#DX#Jgi:LT, 04 5 (b)M4 6 (b) IC^ LT ^5 J: ? IC R 

1 E#tIX£^J8LT. 04 5 (a)&OT4 6 (a) (C^LT ^6 «fc ? 8 0 
Mm©J|E$lC, ««WJSiDXS*lfc, S^©JS£©tKH«1 3 0f$&, 6 2yti 
m|&£LT, *fi£l 3©/S3£ 1 8 ^ m©j?StC $ 2 ©#DX#$ £ L 
t, R I E2jtJXJCT3j§£Lfc, iflX^gM, 0>J*.tf, RI EitJX(CT6 2/ttml^ 
^LfeS^tCtt. $0. 2 Am*& 6 /im©;&tlX^fCJItf|§£-r6> ;i©£j0. 

2 Mm*^6 nmOMyMn.M^ 7^ft XtijmW«flDX**, Xtt*© 

ffi©f»*W«anx&^©anx^a«:«MbT, ilWii:Tlitsi\ x 

ttft^lft&We t E t c h i ng®#gMLT^t5i:, «1 3© 
[0 0 5 6] 

Reactive Ion Etching (RIE) IfDXil (i, MQtf 3 * X 
tiSSK^tCfi^T, -Ytf^tfrJ-fc, »1 0 kmfr^ffcl 0 0 km©ai£lC#n 
lit, >f l 3&£©ffi«HtM, Xtt^©ffi©«^#$BciifcSS 

<^*-Tog!iym-5AnX#l5^(Z)T% ^t>lz?jt)«tS*Ml 3&E(Dm 
3j&\ «<4>i"fojg#LT, ^«13 0«t'li ^faU-i&K (4 9 5 

U&MtX* ©ffil. xe*fiii3©*ffi±lciftK («*.«, R 
I EflOXKT 1 0 AimgaijfcUfe#&, 1/10 1/100 (0. 1 timfrb 
1. 0 /im&0&£#jt<6i: <fcv>) «$$*l£;»lC, EE«|t8"T?&S, *S 



1 1 — 324492 



t E t c h i n giiix©#&&fjfcfcvxi:, EMMS: 

nm^-un z ? s z t it v 

04 5 (e) M4 6 (e) JCa*LTV*5 J:^JC, Mffifr£>> 1 
. Oitmfofifo, RIEDDX€:ttfflLTffly3tS©^*n«, «F*5**l6« 
HrtTf&Stttl^fc, ffc±W f Xgi:L*aifc*'<<, r i Eflnxtt&iB-fr-ficw 
e txy?->y©jDX#®&&JB?"$«3#«fcv* Q 
ffi, R I EJnX©5f!|j&tt, 04 5 (b)&tf046 (b) K3LTV>*J:^fc 

UaX^&£LZ$iH?Z>-b\ Xtt> 04 5 (d) SOT 4 6 (d) IZ^LT^Z 
, flDXttSfcRl llttfl 1" fc, R I EiDX#S$:ffi*-&t>-&T. 

««»ftWfiinx#ao3pMi:, *j&©&5Ri Eflnx©ii!X#afc. 

ft^tfiftWe t E t c h i n g©JnX^«fc£SIC0fM-r&£fcT*, 
ffl»iDXT?M:ffi#fc*»ofc, 04 5 (e)&tf04 6 (e) ICjtfLT V^ISPglC 
T. ft^lft&W et Etching LT> $»©»£&» 

LTffi5fc£. TKUffil 3©£S#, 1 O/imfiWl inchXlinctu X 
B2inchX2inch©« XM&VIO, 1 3 ©£fi&£*lC 

£<*jg-r5£i:#ffl#<&-i:#» RlEfltJXi:, flnxffif&R l l l l " & 
L T ©, fflSflUX £fr& 9 Z. £ IZ <fc 5 & 5 . 
±IB©ftlXS:nrt6fcLTV*&©Wu 04 5 (b) &t>*04 6 (b) {C^bT^ 
fgl©#nX#©£LT, RI EfltlXlCT, *fi*13®, J?3#8 0 

iDXT»tt*6^ J*S#, 3 dfctfffl* 

£3i:i:> S5 2©ft]X#$i:UT, 04 5 (d) &t/04 6 (d) Ka*LTV*6 
, flDX«IJ«U 1 1 1 " SrTObT, R I E;&nXlCT3g£bfe> R I E#tIX 
©#,&-£&£, flUX^ICS 6 2^mI^ofet^ *&0. 2/imfr 

^6^m) 5:, R I EjDXJCTli, Mtt. «£A/£, 38£LfcvO A 

«ttfcffl«flnx#«K:T, ffl»flnX£tffcoTHfc*-fS;r 
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2, B5 3&tfB5 4JC^UTV*6iau:/Xj#|fc XttP 1 a n o - C o n v e 
x»^> Co n c a v o -C o n n v e xg^R, XliBi-ConvexS 
^ Xtt*©fll©aMK©, SOWftOlKv^fC^JM^Sifc^ffi 

[0 0 5 7]. 

04 4, 04 5&tf04 6£^bT^£, % 1 ©#tlX*f ©A 1 1 fc^JSLT, 

BftZ&f&LfcmZUW^T, fSI^ XttBH/^XJBft&JB/*^ 
1 3©OTfc, ^lOinXllfl&^l l©-ffi£* HliW«llDX«*S:ftMbT, 
±fcT©, M»*>, MicMinX-rsil, xmHl/>XJ#R&J& 
*i*i3o-i5tt, fl*inx*&;ifctffc<» ¥«J#K* Xtt 

ff&Lfc, 3©W*jDXfcfr^£i:tfffi#S. 
© SIIIM«^I^> WlUt, £l©iHX»JI&IU IS: 

3£, flit, XttK^>:XJgtt£JgjSLfc-MBtt, 

wsiDX"r*ifc^ffi*6©T?, xiiiai/>xjiMK»£©, anx 

>T1ifW*iDX^lB3fe*©^, m»X*e*6, 5*j7toXfr*>* #yy$/>^»X 
T*&5> ffiJgiDXfcLTfc, ISIt, XttlHll/>XJlMK»£©, *XTli£©*f 

® mKDmxmm&i uftMtsi^, msw»iwx-e& m 

© Hl©jDXffil»*l 1 RIEiDX, XfcMt5*»fc* * 



1 1 -3 24 4 9 2 



y^yymxom&t^ Kmmmxmffivm&t. mwwmMxmffiom&o 

TOlg;&nx$^©ft£tffc<&6° 

[0 0 5 8] 

I4*©te©-ft^«fc* We txyf^yjnX&ffoTSfl^fc* Fiffitf G3 
J&ttfcLfc, 3&, 01 3tC^LTV>6, ^ 1 ©^DXtiSlA 1 1 

tz>zt&<. mmmmuaxmw.^mmLr. 02OK*bTv^ **yr3 

tftcfcs, flnx^gJi C7?5tHb-6*«. Xtt$e«) flMfotoXTJB*** 

o 

ffi, 04 7 (c) K3LTHS0tt, ffi*±^y©Ti-ffiH©^«'eJfeS. X, 
Mffi$:|HIl/>X^{C«tfe*Ml 3fc, /^?F, XtiX^x-Kl 5fe|fi 

«iDX»«€:ieffltTW*iDX-r*i:, 04 7 (a) K3UTV*SBMK©» *Hr 
«13©J#Rfe, 04 7 (c) IC^LTV^JEMK©, *S« 1 3 ©^tCW»in 

X £ ff & O i t & - * ^ fc • 

[0 0 5 9] 

04 81C*LTV^©&, *Ml3?:»t^ 2. 0>f>f- 

3&««rUT* *S«13^ H^^©**©*»tCT«ffl , rs^ Xtt^L© 
Tgftfc, *&R13fc, «WinXLTftM«1K»&*l'T^<&. 

ffl, 04 8 (a) (b) fC^bT^5©&> jft©^"^**** ^IR±tt 

4 ^©^lCT^fflt^^%fe^ = 

3 S tfiSElf 2. 0 0 0 - S 

! § 



4$5p. 1 1 -3 2 4 4 9 2 



[0 0 6 0] 

2. 0>f >f-^X7\-0^ffi±lC *fi« 
13C7X?S:m, »Wet Et ehing&^f 

Xtt*©te©j£tKfebfc, *S«13?:, fcffffi*** inx*tJ»* 1 

1, Xtt»n"< X&0491C*LTV^, ^3®jDX»«fft6lS: 

It, *10»X»»A1 1. Xtt, » 1 0»X*J»JU 1" fcfc< 
, il&lC, 02OIC*LT^S, ^'J73 7fcttffilT, jiMMifr £ S*T, 
OTW»»X**«:ftfflU-C, SlB^e»W«iDXS:ftft^*\ XfcmiBWfcflnX 
ftKtttWLTWKinXfeftofc**^^*^. XttJ«*«OWi»*ffft^B 

#MCT, SK> ft^ftftWe tx^^>^iDXft4f©xyf->^iDX«:ffo*:lfe 

[0 0 6 1] 

04 8(a), (b) , (c)Rtf (d) CiUtV^, *I«13S:, lffi 
■fo, XttRlOOl, XttRl. 0 0 0<@(Z)IH|^>X^S:^1/T^S 2-f 
(wa f e r) SffiBflUX** £3 Ktt, 04 9 (a) &tf (d) IC 

©ffi(Z)^Ji, Xtt*©«0*tt*««bT, I30jIIIiM6U^bT, 
«3®ftIXl«8WI6 1©£OT#6 2IC, *S*13*:, 04 9 (c) M (e 
) {C^LTV^^C £OT#6 2IC, ***13S»Abfcft, 02 OK* 

LTV^, ^D73 7£, it^C&fflLT, 1 3 5g£jli&£3iiT 

, iSffiBffiiiix&ff^iiixxSiibr^iv^ 

ft, B4 9Ca*LT^S©ttl«rfo0, *M1 3©WiMXhWig»X£ 
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fflfr&RlOOfi, XttRl, OOOWbTV^, 3©flfB!Ifliix% 

TV^M©fflMlX(ctt, A°yK> Xli^9x-Ki5fcJBioT^79^ 
/f-j\/- |> i 8£^mbTffi^JDX£fr&V\ IHI l/>X^£7£$l/TV^^® 
©fflMHWXtt, & ^M&£©£M&©^y fc 0 >?*7l/- M 7 £ftJ8LT 

, mmmebtLxa. m<^^\ fiv^y?. gc, xiiM-bu^A^ 
if©WfijW6 5&ftMurwf»inxS:ff&^i:, *a*i3S, as 3 ©itjx*f sfr 
M 6 i (Dgmmft 6 2 izmx (m&>&ti) t&z-t-z* 1 3 % 3 ©#t! 

I«6 1«J:i5:ot^tS, ^f!lfe*I«13t, *3©iIIX*® 
161?:, 02 Ofc^bTHS** V T 3 7 ?:ifflLT, *S* 1 3 h£#LT 
v*6, |3fflMM6l^ 5iM3i»S*6r4:T**S*i 3 ©*«£&« 

LTV^, ®#|>&^©^JRTm*TVNS, ^3©inXffiM6 1*\ fit'l§, TK^r 

3©ffl#&#y©sg#, sr*-c«v\ »£©*&« 1 3 ommmx 

#ffl*6»*#, «*fc£T?ffl#T^<&, «3©JnX*8fr*6 l&ftjs-rszfc 

&%tz>ztT\ ^fil^i^w»^lDx^ffi*«i^^#i:br, ±»®5*yt:>^ 

l/-M8«rWh\ Xii^^x- Kl 5 SrWiofe, 5y^^l/-M8& 
£J81- *&R1 3fcffltt#&v*SMb-feytfA&ttJ8bT, ±T©5v 
My^V- h 1 7&tf 1 8&(£ffiLTW»flDX&fTfce> 9/1 0£Lh©£ 
/tyK, Xtt^fx- Kl 5 &WfoT^S±a$©9y t^^l'- M 8 
©Sf^W^Waii&DXStlSrfctCftS©^ 04 9 (b) lCT^LT^3<fce> C 
, Hl/>X?g^S:LTV^S*Ml 3©, IHI1^>X^©M (77>vhB) £ 
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£ 3 ©flux*!®!* 6 i©^3i:> mii/>x^%Lfe*a«i 3©^ 

j?S*-e©«S*T*ttW»*XS*lS, Hl/>X^«©*ft«l 3®ff 

^*J8 0 /nmOJSSTfttUi, 80/tm-15/im=6 5/imW§^ 

T?HU £3©flnX»Jim6 3©iS3#|b!CT**k *fi«i3m 

^6 5 Mmfi*T©J?SCWJ8»X«:fTfe^ii:^ffi*6rilK:&6«»S: 

[0 0 6 2] 

04 9 (c) tC^bTV^, *|*13©f«#, BSa©JJM*T?, ZOmnm 
*©, *ft*13fc»ALTV**, *3©iDXii«F*6 1fc, BHa*tt©SIH» 

#6 2&J&#bTV*$, fg3©iBX*i!&^6 1 feftffibT, 1111^^59 
*\ @4 9 (e) {CatLT^S, Av^ft©2IB»#6 2 fe^JftLTV**, »3 
©iDXffi®^6 1J:»J%, mm^O, «3©JDX»«;^6 l&ttfflUT, 

[0 0 6 3] 

B5 0Kla*LTVx<&©&, *H«t 1 3 ©H±IC 0. 5mm©:ft&^ 

3-effi*T^*"7^^*6 3, 
>f KXtt*©te©#R£Tffl#TV*S, v**«6 3ic, «W$fcbDX**fc£«: 
^mtT, 0. 5mm(O^S)ll«imf«6 3S, #B* 1 3 ©K-tK*^ 
T, #1*13 01®^^ RIE(Reactive Ion Etch 
i n g) ISQXZfiW 1 5 Mm©IHl/>X^S:, *lr« 1 3 CJgjSUT 

Mft, (&Ji%IK) ©»*JK, v***6 3&v**>* r ©£fc 
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?Z>ft£.^Oi:. ZMMR13 1C 1 5/tm^e>2 5 MmJK±©» H 1/ > XJ&# 

pre** 7x^p>^©iisw$^ £<fc<fcy, ofcfcstfatcscfc 

6 3?:fffllt, 3&CV** fcfrttT, R I E flOX&*?-2>JSWMC RI 

HCiSTfS65$fffi*tH«, 3 £R I E#nXl-£^ 

©jR#S*ffib"C» 7X?«6 3S:K^t*i:, 1 3 (Z>*lfi±tc, RIE 

»XtCTftM'TS7y5S^K:J:»;^iKStlT, ^Xvttltftofc, fffi©^ 
Jt#. tK^I 3©^ffi±lC#^bT, 1 3 ©^ffi±K, OI3#ffl**£ 

fctflS^tStfafc, *|«13C, »£©lSv>inx#*i*tBfc 

*T, TKS^l 3©*ffi±tC#«LT^-rSJ:e)^, £*#j@£*©T*, AM 
[0 0 6 4] 

05 lRtfg|5 2fcj3*UTV*5©ti, *Sfil3S, M^IHH/>X^. X 
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^mmtaxmrn. x&zomwmtox^&zmLT, wvyxj&m^ itm 

, Hm. RIEiDX, ^Xvi'yf^^if©, ft^lftfcWe t xy^?*^ 

IX Mm©, ihlHI#5££"t£> dtf)£!ilHl£:, AFJgitlXlC 
Tl&£1-5;i££. !Hl/>;C7fmS:J§M&bT^5, xy3=- 
>«xi:, a««i^™inx$:M-t5^i:t\ m&ZT*. 
3£, «<, 8<iDX«£fc#ffi#*tt»&*bTV*6. ft, *HR©» 

x*/^>^*nx^. nmmmmxwMu xitnmmmmxmw.^^^x 

, B!l»;«?i:bTH<5»#£Ba*bTV*6. 

Weti9f>» Xtt#«W«iWffl#SS:«ffitT, B5l/>XflMK, Xtt 
fll/>X^tCiDXl/&«, W»»XS:f?«:^ii:K:J:y, R I EflD 

X. Xtt<ffc£»fcxy*->^®tCTffi*fc, «/hftflia«:, Bfc:£bT, ¥ff» 
&fttra»K£ffl±S**;ifc#ffi*S. RIEiDX, Xttft?«ftWetiy 
^>^*nxi:, WlgAPXi:, xy^>^anXfcWBbT#S«l 3 & 

1 3©inX#®fcLTW:, TE©J:e>fc;&nX#J££:bT : t;J:V^ 

ti-yf>ym XSiiW^Il, XttW**X#S«:ttfflbT, *it« 1 
3&Hl/>X^«K:linXUfetl, ttffiXttTOfr'b. *tt&lCTa*bT^S 
Reactive Ion Etching (RIE) UaXZfivT, 

M»e>, isw^ x«ffi»wtcii/Myfc^ r i EMXKLZvxa&isitm 
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V. m>%W£®&tf ls&*>* Mfcl 3<Dm2Z* UmP;T©»SKl 
[0 0 6 5] 

$*>{C, 05 2 (a) IC^LT^S J^&^ft^ 01I31T^5, OTttX 
^S&ftMUTinXUfctk > 05 2 (b) , (c), (d)&tf(e 

) lzBLX^2>£olz. |fiB^e>, R I EDnX©DnX#SS:tt«bT, H*, ** 
»K:Ta*UT^S»#&, R I E*tlXlCTl&£1-£ d t IC J: »J, 05 2 (a) tc 

<B<X, «f/K©fiV\ Bi-ConvexS^C, 05 2 (a) KmhX^ 
S-*ffi©aMKT?*S, «S»^5 1©^74, 5^mt% i5 2 0fl^©f 
£#24. 5fimX\ jg»aJ^©-#J?V^-50J?S^'2 6. 
, 05 2 (f) tC^LTHSJ^lC. «#«|S#5 l©JftS#5 0. » 
5 2©»^OJ?S#0. 5 m mt, SM^©-**^-*©*^ 1. 5 " 

ffi, -£©&©iiJX#©i:bT, R I EftIXtCJ:oT»*L/feinXSE3PtJi€:» » 
«»feW»iDX?:«fllU'ri»*-r6<&Iltttt*6. 
[0 0 6 6] 

H5 3&tfH54K:^bt^60tt, mi©*nX#mi:tT, 05 3 (a) , X 
£054 (a) tC^LTV^S*S«tl V^^r >^*lTMtl Wtt 

, #&R1 3©tM*»#K:* g&#0. 5mm©, B^yX^KL. 

RIEiDX. 3Ui-t©fl&©ft3*»fcWe tlyf >^$afettfflbT«)S 
L£$> f|2©j&tIX#l££:LT, 01 (a) iCjjtLTV^ $M$Flg*nX#$£ 
„ tt±tf©^ 2 ©flDX#$h «2©»X#S"C*6. Wffl^SCT 

mfflzftoW') bztf'p&<xtts<DX\ m^wmx\ ^m^^yxMrn^ 
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SfclC, 05 4 (c) IC^bTV^ Bi-ConvexSMfC, WBUflllX 
ffl«AlXfc0fffiLTfll!XLfcft, 05 4 (c) t3bt^5B i -Co n v 
e xM0ft©M$!»^ 9. 25/t mf O R I EflUXlCT, 

lyfvyftllCT, 05 4 (d) ©?£#L X&H5 4 

(d* ) ©JIM*©, *i<?£<T, W»fll©B i-Convex»©«i 

S&C, RIEflDXICT, Bi-ConvexSm ffifcfflMKlClfrhLfc 
&©, B i - Co n v e x£^tK*Wffiffl**X««fcif©> «*»ftW»»X 
fl?:ftfflbt> Bi-ConvexWS»?>, ffiBJPX&fffe^fr, 
Xiift^W&We t EtchingftifCDflH^gCT, R I EjDXtCfc Z>M 

0 5 4lC^LTV^#nX3M£©M&. eS^2. Omm©7K 

a«l StcBBLTOttW&frofctftiift. HlgS©#nXtt, filial" inch 
XI" inch, inchX2" inch0« XttA^«©*fi 

[0 0 6 7] 

05 5 (a) &tf05 6 (a) lC^bTV\£©te, HffiWSiDXflMfc&ftM b 

jDXS*lfe*fi* 1 3 £^LTV*&o 

05 5 (b) &tf05 6 (b) Ka*LT^S©tt, 05 5 (a) &tf05 6 ( 
a) ICasLT^S, ^8 0Am(!)*iSl3(Df^, R I E *X©lDX# 
gOTLT, 3©#fl®#&6 8 /iml?!iy«i:bT, *S* 1 3 ©« 

05 5 (c) tCa%L/TV^*©tt, R I EfltJX©fltIX#Jg£&;B U*C, SSK ^3 

3©J?2£, J?S#1 2 itm©ffSJCiDXLfc*S«t 
13 5:, RI EiDX&fffcofctfOT^&EW* 7yft**l, NH 4 HF 2> 
XttHFfcif&gJBLfc, ftffflWe t Et ch i ng^ot. RIE 
JUXlCT«£LfcfllJX£fCJI (#M©»#) I- 5*m|&i£LT, JfSff 
1 0. 5 timT\ fc&tfl i n c h©*^«l 3 SrinXbTV^S^JB&^UTV^ 
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6. 

056 (c) C^bTlr*S©tt, RI EADX0ilJX#^5:^ffiLT, S*J, £ 
3tf 8 0 /imfcofc*S«l 3©JS££, 1 2 /tm©j?SlCiDXUfe*fi«l 3 
fc, 7?-fb*3H», NH 4 HF 2 , XliH F &£©£*#£ AtlT, R I EiHX 
Srffftofe^rHaif^&l. R I E jOXfcfffcfcfcV^ firtliBfr&l. 

5 Aim®, l^Mffi*^ h-#;i/T*3 Am&, ftfWWet Etching* 

ffftoT»*"r*-i:tj:y, r i EMxizz%$iLtz.tiuxmnmz. 1. 5^ 

«1 3 fcJnXUTV**, *©£, 7 9^8?:tt)Bl/t, 8^ttfcffl»flnXfcfjfc 
e>> {fc±tfiHX, Xg&frfcoTV*5:RJB&3*l/T^5. 
[0 0 6 8] 

0 5 5&tfH5 6 {C^LTl^ <fc"MC, SID, l^i^O/j m&o£:7KIM& 1 
3©Jp£3£, RI EDnX©l»X#®S:ftMbT6 8 Mm|fly«fcLT, 1 
3©^£& 1 2 #m£1-££, R I E flllXlC J: 5 , 7vm&> XttSt**©. W 
*>«HF-tf*&Ri 3tc*^-r*i:SK:«^-r&KfRK:T, 3©^®± 

j:y, o. 2/tm^e>i. o/imffi**e©a?a©»^*"e©*s®, *a*is 
<D$m±<D$mMifi* ^3.u-sft«±©, y**-^ 

Tffi#T^&, g$^8 0^imffl*Sil3 5:, 05 5 {C^UT V^^> J: t> fC, R 
I E#HXM?&oT 6 8 flmffliy&fcbT, g$5:12 /tmtlfcMil 3© 
, R I EflDXS:f?fcofctfffliiiJ&^ 3Ui0 5 6 iCj* LT <fc 3 RIEftl 
X&fffco fettfllu AtJP»*«f*iPXS:f?&o * £©#M©TO©£® S 
, 7yfc*JMfcfc£©*8^£A*l , T, itmftftWfe t Etching fcfrfc 
e>#\ x«fi5ftE t c h i ngM&io^iiat, «m-rsri:icj:s 

, -ffc^tfJ&We t EtchingSfjftot, R I E #nXlCT$S£ Ufc, #UX 
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04 6iC^LT^SJ:e>K, ^&&fflfg;toX#a£:&M LT, MxmMMZfa 
1. 2mm, Ommffl« Xtt^^C^HrLT, 

ffl l t^mmuax. x it a wb#F^&nx& e lt <t v*. 

[0 0 6 9] 

0 5 7, 0 5 8, 0 5 0tC^LT^£tfm> tf, ^ 1 IC 057 

IC^L-C^-SGDtt, tt&#2. 8 9 mm®, RM^T*, I$^2 9. 5/tmt' 

) bfc, Wt®*^13©Mi (5 6. 5 9 5MHz) ©#tt»gl 

f!2{C, 0 5 8lCj*LT^£©tt, RIEj)III©iI#gOTLt> 05 7 
{C^LT^S, *&ffil 3tf)#ffi!l®fr^ 12. 13/im^|Slt, *S® 1 
3©Jlt£#, 17. 3 6/im£fcofc, *S«13©Miffl(9 6. 1 5 9 9M 
Hz) ©#tt£$!£b£||$I^*LTV^o 

35 3 1C, 05 9 lC^LTVx^©ti, R I EMX(DtoX^&Z@.mLTtoXLt=: 

tSilftlCT, 0 5 8£n*LTV*S*l&«l 3®, R I EiOXfeffftofe^rflJIB 

fcv\ £ L/T, RiEflnx©inx#&icT38£Ufc. inxlUM&K^-rs 

fc«blC, 0. 12/imS:BiSLT. *fi«13©*Stf, 17. 24/tm£&o 
#&R13©JSiS» (96. 8547MHz) ©#14$:I£bfeM 

^4lC, 0 6 0 lC^LT^&©te, 05 9lC:*LT^£, 7KH&13©^3# 
, 17. 24 Mm©, *S«13©, #tJX^«J§£. £ »J Rfc£t6 B tttC 
T, Hg, 05 9Ka*LTV*£*fi«l 3 £, flflgM 6 5 £ b T tt, f3 0i^ 
£|e!£<, M-feU 9AS:&JSLT, SS. 4. 9 6 n m©JS£ £I&£LT, * 
£jR13©*3#, 12. 2 6^^^^©, *ISl3 0M$|j[ (13 6 

. i i49mhz) (D® / &.*mfeLt~mmmT%>2>. 
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[0 0 7 0] 

»S®mMRfc»lBbTV*6. 

312 IC, 05 8£a*LTV*6©tt, , R I E JOX© flUX#$ tt, 05 

7Ka%LT^5. g$^2 9. 5*tm©«l 3 5:, 12. 13/im£|&£L 

0 ©TKi^Ifr^LTWllNgftM^LT^a,, 

^3{C, 05 9lC^bTV>5©«> 05 8 KatLT^S, R I EfltJX®#UX^ 
$£&JBbT. 12. 1 3 Aim£|&£Lfc&ttf>7KII«l 3®, R I EiUXSrfi 1 
fcofc*ffi±*^, iM6 5ilU, gHfc-feU ?A£&MLT, 0. 12 Mm 
fc**tt&ffl*inX#«&ttJ8LT, 3©ffi»iOXfc*Tfcofcft®, H 

Lfc£WBT*& 6, 05 6 ICa* LTV* 05 
9 IC* bT V^MMti, M^IIJ: y litlT ^Sit#fl*. 

^4lC, 06 01C^LTV*£©&, 05 9 C3*LTH&*fiS 1 3 
«6 5i:U, IMb-feU tfA&ftJSLT, R I E*X«:ffftofe*lB±*»& 
, J?££LT, 4. 9 6ffm£«M*ttfcffl«»X#«££J8LT, RIEftlffl 
• »XK:T»4Lfe, inx^HJi£l&£Lfc, 1 3 ©MS^IS t 

BT&*#, B6 0£^LTV*SEiftS©»lS£B^ 0 5 9 K^LX^ZMWim 
(Dm&Httt&t&t* 05 9lC^LT^£I!IM#\ 06 0Ka*LTV*6, ft 

mm<DWfe®frbffiW.Lz^2>z£tfmz>. ±ib©js*^&> RiE;&nx®#nx 

^«&ttJBLT, fcfcfcfc, &^«S?g#0fl«»fc»«l/TV*fc, 7K^«13 
fcflUX-rS*:, BIJB»ff3B£UT, M»i:lTrat^I^^ai^^ 
, M«»©»®8:8iK**:ifc#«ofc, ^WH%> RIEftl^ofe, * 
JM£1 3®fltlXffi£, *««fcffi»(ttX&*Tfc3 £££ «fc »J» M«13 

©«&«&#«*:&#« zt.&mx&z.n *«flwufe. 

[0 0 7 1] 

±ffi©::fcfr&W»rt$£fctftfJ#S®tt* Hli9f*lDXll«S:«fflbTW» 

4 9 fttiE^ 2000-303505? 
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AnXLfc, 05 5 £a*LT^S*&Rl 3 ©$Mtt> *r«£L<, &V^M©M 

«JBLT^S, £tt£**&Rl3©, 
1 3©JS3&Sf<-t5BttK:T, R I E#[]X©;&nX^|££&M IT, *S«13 

£$i<-r-5i:> R i Eflnxicts, inx^fCM (*Mi3©iM, U<- 
, Xtt*©te©fiHfcft> x«*©te©fl;£'»i:fc§) ^iLt, li? t it 

fc, R I EJDXK <fcoTSg£Lfc, 0. 0 # m|^©]&lJX^@JI 

itJCkU, R I EftIX©»X#a©^j^S:1i"5, $Ml$fc#flg#tJX#&, X, 
ft^We t E t c h i nJOX^S&ftJBl/Tfc, R I E#nX©itJX3Mg© 
^S:i^Ii:ttffi*5*«, ft^WfcWet E t c h i n giDlOftllf^J: 

st*a**om*»ft4#ttttav^ ±iE©r£fre>, ri eadxstWm-ts, 
#v*/y>r mmm^mmtax) -»riejdx-»3Kuj/>^ xaft^we 
t Etchin giox, x&r i e#dx (ttaaflsKft/s-rs) vo, inx# 

K&ofc, i©inxs«tiffi#35fc, jtox&ffiTf&stfafcc, «±icfctt£K * 

XttS^*©>f*>fi^S:. ifiiSai:T*S*i 3ic«§feS**ii, 
I (Si0 2 ) ©0 2 (ft*) ^ft^jS&jSiL-C, *H (S i O z ) fr<bWl 

m (o 2 ) (si) iut, >f*>fl:«iRi^is<, £>mc, mmizm 

aStlT, MS&i*^/^r-S:-^AfetlTJK7 L >2/-V^/©iKv^ 7y3R>f *>*S-f 
3^»* (OXtt0 2 ) £#oT, 7 IMS (OXtt0 2 ) 
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*t, #&si 3©^®±«ky, $eh (ox«o 2 ) flfftifffl-rrticj:*.;, ?k 
, xtt^ynxo^iea (si) , x»^yn>©iMfc*©Rtftfi#s» x>r* 

§ICJ:»J, *M1 3#**Lt:63£ (S i O z ) fcftSft^feft. 

X> 3©*]g±tCffi*SS/U3> (Si) ©#££11, XttJ/!)3>© 

#JBS®R» XtttfH (Si0 2 ) , Xtt^Offc©, 6Kft#©R (JDXSEftM) 
^ ©JS£tt, 4*y&f"&. RkmOS^t, »1 OkmOS^t, IK 1 0 

Okmffli^, »1, OOOkmCS^tTftt, *a H B i 1 3©^ffi±Cffi*S 
. flUX^gJI (R) ©J?Stt£lfc5tfft£%* R©JS£tt, £V*fcV*0. 2 p m 
fiA»e> 5 ft m&tW&Zo 
[0 0 7 2] 

06 l&tf06 2lCja*LTV*&©l4, Hb^X^lC ftfW&We t Et 

chingitn:, xttfcttftfcinx, xtt*©te©inx#aicT, m^yxj&ft 

izmXLfc. JPS#8 0 /tmt, |HIl^>X»^^6 0/imt', fifl^li 
nchg±0^WMH3t HICJ?S©, J?S#8 0*imT, Sfttfl 

inchetm xb&i&k, x« : e©ffi©^T*ai*Tv>s, ^4©^ 

• X»j|6 6©±tC. »H08fi59^fflltK'J^tfct, 016 
, 02 O#tf02 1 Ca*LTV*5, 79fi9F«ftIXflMt 

±TO7*;^^I/-M7R0 t l8feftfflLt, W»*X&ff<fc^^ Xtt 
0 6 3lCa*LTV*S ^<it», IHIU>X^*K:iDXUfe*fi«l 

3©, Bvyxm^t^Lt^mmtmrn^. msftzoimmmsvzmftisT 

l/- M 7 & 1 8 ItfiiKtS *te»J 

o 

SJgt^tc, 7fc^©»^lc£^53£#^T-t>J:^U ^-©fffi©iMrc%J:^ 

•,: . 5 ] tBfiHf 2000-303505; 
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o 

l/>X^«rtas€:»saLa:Wn«» WIS, W!ft!WX#ffi*fcv*fcttT?ttfcVK & 

X, *&Rl 3 IC^LT^S, HU'VXj&tt©*®*:, *S«13fc£tC«y 

^iffiE*Tti, 06 1 (d) CasLTHS Piano-Convex 
XttConcavo-Conve xM^ftlCffiJginX^ CI 

[0 0 7 3] 

Tv*6«J#R©, ^6 4fc»j«lfe, H4©inxffift!;^6 6©±(C, &flgft£© 
&lFM&ftffibT8liy Efll/>Xjg««:^bTV^S7Ka«l 3 ©« 

®£fl4©;&t!X*iJSyi6 6©-ffi£. ISlifilf*aDX*«S:ttMLT, ±T©9y 
^>^!/-M7Rl)tl8S:ftlBb'C, «*DX-rst, US 4 ©JllIXJlMfrJI 6 
6 fC^/£LT^Sft6 4©f*l£|5{C, M-feU ?A&£f©#FM6 5^64©^ 
±T©5y fc°>**Xb-M 7&tfl 8©W»BEAJcJ:y, BBCa&ft&ti 
T, 1T©7^>^I/- h 1 7fttfl 8©#fJiffi#£:, ffi^I6 5^6 4 
©ft3PicKe&«>*>ft<&:ri:u:J:6, ft 6 4 rt$©fflj±;mii^^§hfc£# 
Ale, 3©ta»9S#©J?3&, 1. O/tm^^O. l/Etm6tT®, «BR 

*T*?£< LT%, «H"r*ii:fe<9f*inXS:fT«:^ifc^ffl*S. 

&nT, 064 (b) ©±T^e>©^PPtCT^-r<fce)JCWB!, Xtt§MtIXj±# 
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06 1 (d) IC^LT^£ <k9$U P 1 a n o-Co n v e x»#t XttCo 
ncavo-Convex Mfl^ £ & S » 
[0 0 7 4] 

M 7Atfi 8(0W»ffi*^, £<M&£2WC »JJ4fc*tf* 
, H4»tCa%1-*fr©*^ 3©j|ffi£ 1 a mil U Jfc£©lC*fLT, tab 

>>Cj#R&J&J*LTV**£iffiW:> 1 Ote©.l OAintiOll^KltiyftSIfcK: 
45©f, Ml/>Xjg:K«:jBJ*LTV*6SIBK:» ^4©iDXllM6 6 £jte»Jtt 
ttTflllXL&tttitf, Ml/>X7&#£?&*LTV*S*IB#, £<fc<&6©T*, 
fg4©flnXffii|frM6 6 (HI l/>X^ft£^J&LT V>£, Mfl3ffl 

«, 0. 5mmfcLfc»£, #g©£ftfe, < ttitttZHHZ* BVyXfe 

^^it ^§gffii:IE©TO*©i^5 < fc£©-c% ©iuxMifc 

[0 0 7 5] 

065, 066, 067, 06 8, 0 6 9 MM 7 0 lC*t bX ^ 6 ©tt, 12 6 
3tf6 0/imT?, e&#2. Ommffiftlt©!^^ ggtfl inch©^ 

, xtt*©te©5iMreffl**t^*, & i ©flixjitfl&JU *^ 

|2®MWl9?:«Mt«LL ^l©*XffiMl i©±ic, ea u 
>X^«j£b£anX®£, ^ 1 OiDIiM 1 1 1 1 ' ©S±C -t© 
**©#*K:t:«* (££g<£tf) -TS^ X> H6 6^B6 8i3lt^ 
Xtt^7 7 0, Xtt^^t'CAg a r o s e*if©gfi 



# ^ 11-324492 



9-#©#ffi«, ^10*0X11^1 l&tf 1 1' ©«ffi£fflfg;&llX«;i£T- 
, MlsyXBftZfef&ls-Z^Z. * H M1 3©M£^fcM2raXl-£^£#ffi 

o 

06 6 #.#06 8{C^LT^£, n^*j©$5m, Wl/yXfeftZBf&L 
[0 0 7 6] 

06 5&tf06 6tC^UTV\£tfm, lffi1r-D<DtaX\zmLZ(DMmZLT\<\ 
0 6 7, 06 8, 0 6 9XtfH7 0{C;^LTV^©&, tti^H 

^, i i n c h©#mtt©£«fc«Bbfe»-kictt, Htfjjc^L-cvxs, jm 

tfQlfimT** l£S#2. Omm©^^ }8Sfr«S#©J£;?5# 1 0 m mfr& 0 
. 5/mifi©, 7KH$S®M^ 1jR©1 i n c h©£«**b, $5 6fl©*fir!B 

t&^tffB**©-^ is«©ii[g^^<3&*i«*i6is^ iflay©«3i3^h 

[0 0 7 7] 

0 6 7, 0 6 8, 0 6 9&tf0 7 O^MftSiMll 21 2 ©iOXfcP&ft 1 9 
©*Sfc, «2©*X«l»ftl 9©«-Jt^3fi«-effl*T^6©^ Xtt«H#^ 
*&£©*W*K:Tffi#T^5©;fr, Xtt««^7^35fcif©»»lCTffi*TV^*© 
^©ffiaiJ^Sr^bTV^S. 

H6 9&tfH7 0»C*LTV**©WU EI l/>Xjg:RS:JgjSLfc*IMR 1 3 ©, [HI 
U>X^S:^bfeJt®i:, £ 2 ©flnXflSSfrJU 9 &-HfcKffl»iDXUTV*S 



# ¥ 1 1-324492 



««*^bTV^S©lC^LT, 06 7&tf06 8{C^LTV^©&, Wl/>XJ& 

3©«SJ:y & 2 ©flIIXffili&JU 9 ©S ? £<£ < f * 

«Lfe*Slil3(Z)IiL fg 1 ©anxTOHi i©Kffi«Jg;&nxLT^&# 

ft, 06 9{C*LT^<5, «2©ftIXttJ»JU 9tt, 
£T?ffl*TV*6, «K#5*&ftMLTffl3[n:^6©lC#LT, 07OtC^bT 
$ 2 ©inXWS&a 1 9 tt, jB«&£©&»^ffi*TV><&£i:K:J:*, *BSt 

X, 067, 0 6 8, 0t£ (b) {C;* LT <fc 3 £, 

RI EfltJXlCT 1 8 M m6B!*l/fetl, il'JfflUnii. 0* (d) {C^bTV^ 
aMe?J>5;M*X$:f?&e)«^hLT : foc^:v^ <) ®* (c) KBLX^ 
z&oiz. mw.M&mmiMXt£Vz*. 1 9 *m©£»&ffl*illXbT : &J:V*©tt 

X, H6 4Jcr»IJ!Lfci:Pil&J:3IC, 06 5, 0 6 9 &tf0 7 0 ©0*, ? 

i/-M7»tfi8 © Wfgffi^j t Mffi^tf^^MUc * 3 <fc e> ic # l ©inx 
Higyu lfttfi.r ic^6 4 fej^j*LTv^s, & 1 ©inxfliSkR 1 iRtfii 

, IHIl/>X^l^Sl5©I^SPl±^^Wffi^^^^fe^^> «»* 

1. O/imfr&O. 1 /tmJSJlT©, «RS*"?*i»< b*C%, #S« 1 3 
«LfcV*tt»S:a*bTV*4. X, ^MUCai^^i^bTH 06 
1(d), &tf06 4 (d) ICjj*LTV^J:5&, Plano-Convexi 
Jgft, XSC o n c a v o - C o n v e xS^t*§. 

ft, ^ 6 4 SMlfc, S 1 OiUIISlft 1 1 Rtf 1 1 ' Kl, E3l/>X^* 

i:*$:^MtTBfi';#WT%«tvN^, m*s£w, fe^flK^wicr, mm. mm 

5 E £Bfl4* 2 0 0 0 -3 
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[0 0 7 8] 

071, 072, 073, 074, 07 5, 07 6, 07 7 JkZfM 7 8 l> 
TV**©!*, It##2. Omm, 3. Omm, 4. Omm, 

5. Omm, 6. OmmXttl inchftl©^, Hl/>X?!MK©*3# 
6 0*im©*fi*13S, 016, H2 0RtfH2 1ICSLTV^, MIW 

0 7 l&tf0 7 2£a*LTHS<Z>tt* JSStf 8 0 /*mT% 6 . Ommffl 

ft^#tT% BIl/>X^©SS3 3y6 0 /tiiiT', IIWCfilA'O. 5mmX0 
5mmffl»\ XMS#0. 5mm©A^©*I*13fe, ±T©5 

y^^u-M 7&m 8«tt, ^ifgiJinx*^, it±\fommiXiX 

±M<b ! 5v\Zy97l'-V 1 8lCT#!!X-f 5ffi»#4mm 2 (2m 
mX2mm-*4mm 2 ) T'&StfHCttLT, T*©5f^^^-H 7 ^ 
jOX-r-5ffi^^3. 75mm 2 (4 mm 2 - 0. 2 5 mm 2 = 3. 75mm 2 ) 
-efe50T% ±T©7V tT>^l^- M 1 8 BfJ&toX&fffc^ffi 

BJlIX©**; #&R1 3fcJgJ»LT^6> I«Il/>X^S:±K:WCVx 

0. 5mmX0. 5mmi-^0T% IS l/>X^?:Mlt <<^ * 
&R13 0E&2. Omm?:, -PH^li, 3. Ommilfr, Xtt4. 0mmi:2>\ 
X»5. Omm, Xtt6. Ommi:*ISl 3©SS!:, ± 

#&R1 3<Z>i£S£: 6. 0mmX6. 0 mm*: L 
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<Z)#J-&££6 0 WlsyXBftZB&Ltt&fcl 6. Omm 

X6. 0mm^3 6mm 2 T% B l/>X^£^bfcMtf)M(i> (6. 0 
mmX6. Omm) - (0. 5mmX 0. 5mm) -3 5. 7 5 mm 2 ttt&O) 
T*, BBS: 1 0 0 £tZ>£> *®l£9 9. 3ilft5©t, WBU M(Cfctt5Ifc 

[0 0 7 9] 

@7U, @7 2©SiSWj;5ffiMll 07 2{C*LTVA£©tt, G3l/> 
XBiKZ&mistt&fol 3©, |HH/>X^©MlcWM.X$:^e)ri:T' 
, M-feU^A^il*CDWM6 5#*H«Kl 3®, 1HJI/>X^(DW{C, ffilg 

[0 0 8 0] 

07 3, 074, 07 5&tf07 6 IZ^LX^ 016, 02 0^0 

7W18^M0T, «Iffi!g;&DX£«Tfc?m£lC, ±T©^^tf>^^l/- 
h 1 7&tf 1 8{C^CJDM^» 1 J. ±T©7V^>^I^- b 1 7&tf 1 8 IC 

jg o T V ^ ft® £ ^ L TV * 6 „ 

130, |H!l/>X^£7£f£bfciltffi£, D3U>XJB#&J&«bTV^«iBfc£ 

07 4tC^bT^Stf>te> 0 7 2 ICTOT L£ <fc 9 lCflfJg#J 6 5 , Wig 

5 7 Hf.KiF.43 2 0 0 0,-3 



1 1 -3 24 4 9 2 



^stlit 7D-h7KUS/>^inxm *©%©©flDX#i£©SEJ&i:#*.* 

[0 0 8 1] 

0 7 3&tf0 7 4tCa%LTV*5J:?K:* *If 13C. WUyXmtK 

fcTgdcbfeft. *©^©iaX#©£ LT, SWIiII»*^tJSbT, ±T© 

n 7&tfi sic, H-©fln£#inte6J:5c* wuyxi&ik 

T©9v tr>yyi/-M 7&tf i 8tc, ^-©anStfflnteszifc-e, ±T©^ 
v tr>^>- h i 7&tf i 8fcTflnxufc*B*i 3©> gt&as£©*s<tf& 

[0 0 8 2] 

07 K 07 2. 07 3&tf07 4 K^bT^&J: "5 TfcfiS 1 3 l/> 
X7§Mfi£^L*tv^3t®£> Hl/>;X^iK&^jabTV^v**!fi©*a«l 3 

XJtm£^$bT^fc^M©, WJgffi;fr©JE;fr#«lHIl'>X^£«LT 
v&$m<D9£<Dmti#1$£#> M<fr?*\ 07 2 (c) ic 

*UT^*J:5K, |gfi&aP^^IHIl/>X^$:^bt^^^ffi©^l^iC, ±fr 
P>©J±£££ttT£i (fete) fc3i*#i8£<&. ffl»a0 6 5tfHl'>XHMK£J&J* 
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ggflrTSfc. 071(e), 072(g), 073(d) 4 ( d ) \Zm 

a) ^C^bTV^^J;e)^C, 3£, fc^W&We t E t c h i ngflOX 

Tfctttf> 3K&R13K, #nE«flflgffi£©®3£g5 07 1 (e) 

flFlgJE^fc^-tS^KJ:^ H74 (d) CasLTHSJ^C JgjfcSn* 
Jg^fcLTtiP lano-Conve x^tf^f&StU X07 2tCa*UTV*$ 
J:?lC, ft^#J&, Wet Etchin gflnX, X&ii^^fcflnX^ISlCT, 

3 ©«y £bb>;C»#£, **J, JgjfcLTfctftf, ^ 
«S*l4«*ilbTa:. Bi-ConvexIWW^, X, 0731C* 

LTfcHtf, )g«a*l6^fcl/ta:, Concavo-Convexl*^ 
^$3*l£tffc#)lC, 02 (a) K3LTV**«MK£. £<RCJ#RT?, b^*> 
tt</J\SVM/>X (ConvexSM) ^©fc#>tC TKUrM^ £ tt, 

m> ±M<OMX^m&Mtti\f. 3IC, ft^&fc. Wet Etc 

<H-©^«i»±©^>XS^«i:«;»;, ^tc»»®, Bi-Co 

nvexSIt, XliConcavo-ConvexSft, XttPl ano- 
ConvexSM^Mt§^WW» #SrS 1 3 \Zfe&hX ^ 



i 1 — 324492 



[0 0 8 3] 

07 51c*utv^©«:, 3<Z>tf«f£ttlC fl^lttft> We t E 

tchingimi«fiMtt, WVyXmtf; (Single Inv 
erted Mesa T y p e ) «$UT, ?-U0)Kmm*¥m%V<£ 

mmtvxit. 074 (d) <DBWz^m?zz.t£?2>o 

[0 0 8 4] 

07 6 e^L-o^^tt, 07 4ic^ut*^£, Mii3?:, MffiMflnx 
ic^bTv^ 3®[Hii/>X^£^Lfcgffi©, *nx&©. iil&SP 

07 5tC;*bT^SJ:e>lC, IBMtt#tIX2 *lT, iDX|ffO)^T'$>S¥® 
j^bTV^^lC, #x.£tt*l£t>, «<#2MC, -ffc^WC Wet Etc 
hingiDXStlfe, IHIl/S/XEMKfciHC, ^ft5£S©^ffi®. W6 5tf, 

ismcDmmofomcx. m\syxBftftmt>\ m&<d&wz%vt. *nx^M 

o *©*<BHttl&5 /imt'$'J, Inverted mesa t y p e fcfflfg 
j0Xl"-5wi:lCj: y, Piano-Convex type ICflHXTf^feZ. £ 
Cft*. rtlMX^CDJEiJJCiUMS^^fcfc*, I©W»*S*lfet 
©■efeS. *©U7** >XMM#tt?:07 8 07 7tC^b 

F P •- H±fjF! : #f 2 0 0 0 - 3 0 3 5 0 5 



4f 1 1 -3 2 4 4 9 2 



«ttfcW«inX©*ffifc, Wet E t c h i n glCi 'J|6^-rS, 

inxigejg (7yigfls^i»M) **w»inx»c«fc»j|»*Lfcri:i:, pi a 

n o-C o n v e xmi&ft<DUyXmmftifijei&tSftitZ£££&*><D'1>3b&. 

^ JUXfefCJi, 0. 0 6 m- m|jrft«:|»*"rseWT?%, 

SrSS-rSifc^ffi**. Plano-ConvexSltCB 

0 ±K©£fcfrfc, *S«1 We t E t c h i n g flnXM 

X#$fCT, |HIl/>X^&£©, l/>>CS!^«K:iDXLfcft, raw&inxa 
#c (5 9^8) ±T©5y tT>^U - h 1 7&tf 1 8 

^ffiT**©^ 3 ft^ftft. Wet Etchin giDX©iHX 

#«KlTJBfftUfc, E3U>>C^«rt»K:, Xtt*tfx- F 1 5 

JE<Z>#MICJ:'J, |HIl/>X^rt»fc*aiffitt« t «5»fl:'r6 3t> t fc«>K:, Wls>X 

^Kfc*#ffl»flnxaft*. 

[0 0 8 5] 

0 7 9 WEI 8 OlC^LT^&tfm, Wet Etchin gfltJX 

£>#t!X#J££:^MLT, HfmctHI l/>XflMK (Double Inverded 

Mesa Type) fe^lfc*i*13fc, EI 7 1 IC* IT US J: ? 
016, 02 O&tf02 1 IZmLX^^. HliW»ilIX«*S:ffifflLT, ±T© 
7«ylf>^b- h 1 7&tfl 8 &^MbT> ffifciDXLTV^SttStfe^U'C^ 

So 

07 2{CTMl/fc<fc?lC, 08 0 H^LT^SOtt, jfcSr* 1 3 CJgfifcUT 

p ■ fflSE4* 2000-303 5 0 5 
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ttftSPtf, ±i:T^&W«fi^3:StlTv^s^ffiS:^tT^^&. 3 ©Wig 

*<D&(D(DtoXl5m<Dmfe£%Z-T£i<\ X. fb5*«*U Wet Etch 
i n giDX£T#ll£Lfc, jfeO. 2^111/b^O. 5 # mOillX^flJi (7 9** 

[0 0 8 6] 

08 1, 0 8 2&tf08 3 {C;*LTV>.g>0tt, ftf ^We t Etch in 

gflnx©flox#&, xtt»*»fciiix#a, xtt-e©ffi©»x#s&«fflLT, 
lai/^x^fc^bfe*** 1 3®, wuyxmv<z&&Lf=.Mm-fr*>-t)\ x 

temuyXj&ftZBlfrlst^mfrbR I E#UX, Xttffc^WfcWe t Etch 
i n g#IJX©#nX#®S:^J8UT, 1 9 m mBfcfebfc^ RIEflDX, Xttft^ 
(g'feWet E t c h i n g flUXfcftft 5 d£lC<fc *J|g£L£, *&0. 1 A mfr 
e,0. 5/im©flDXSg«» (MM, X»ft£*Wi. XliW) £,07 1 
ICTSfcBLT^S.fc^fc:, WiSW«aDX»«S:ftffiLT:»56't*fe«)Kl, ±T© 
7 7^>^l^- h 1 7&tfl 8 ^ftfflLtmiL/-CVxSti^tt^§ 
„ ft, 08 1&#08 2{C^LT^£<fc-MC, 3JC^UfclHIl/>X^ 
JLtcfattT, BIl/:/X7§MKfcJBfiftbfc^iii&, ±i©7V tJ^^U- b 
1 XIHU>XflMK3:J&ja , 0*&#S«l 3 0M&, T£P©5>y 

tf>^*-/l/-h 1 7 &£fflUTffi**X&tffc fflftfflDXfcfTfco, 
IR'JL5tf0. 5 m rat. ls<4>&^©T*, ±T®5*;^^U-M 7&tf 
1 8 fcfcfc, ^^i- Fl 5 feWfofc^y tT>f ^U-h 1 7&tf 1 8T-%J:vn 

•effi3fcTV*S5 y My?"?}/- M 7 §:^fflLT, ±»©5y fcT>^:XU- h 1 



4# ¥ 1 1 -3 24 4 9 2 



8te, /tyK, Xtt^ f x - K 1 5 ^ i:' &|fio fe7 7 tf > I/ - M 8 

t%, o. 5 Mini:, m<m^o)x\ ®Lm?zzi:te<, m 

mfiQX-?2>z.£tfiv,&z>t>\ ±T©5y tr>^i/- h i 7&tf i sttc, a 

y K, Xtt^fx-Fl 5fc£<feft&ofc5y£:>^Xl/- h 1 7&tfl 8 
ITtii^^ ±T®7«ye>^l/- h 1 7&tn 8 ^Jg*. Xtt^ 

©fl&©HM#T* ffi^T ^ £ © T* % <fc 

#7l/-bn&.Xfl 8tr&RLTmmfBX't&£.&\\ 08 2, 08 3£j*b 
T^3©&, 0 7 2lCTMl>-O^J:e>fC, ^fc-fer'j ?Afc£©#fJg#I6 5tf 
#&Sl 3{C^LTV*5[H|b>X^©lWC, ±T©9^ br>^^i/- h 1 

7Xtfi8®, ±T^e>©w«BEAK:j:y, mm 6 5 j^KCaift e>nT, m< 

o^mftmtfmnzti&tffrtbi^ ±T©^^tr>^^i^-M 7&m 8c, 

XW^X^y^, X»-£©*fi©&JS«®. 7*;^^I/-H7fttfl8 
2:, ^JBbTfc, EIl/>X^S:^J«Lfe*S*l 3 £, *il8£T*, 1 
. O/imfr&O. 1 /imJgrF©JP3K:£"C, flDX LT S - £ ttfc^. 

064, 07 1, 072, 07 3&tf07 4 tCa*LT^5 <fc 5 *U PI 
ano-Conve x» X&C oncavo-Conve xSM©l/> 
X^tttCjtox«£i:ffffl3fcS#, 08 1, 0 8 2&OT8 3 iZBVT^Z>M& 
Bt*JL3#0. 5 ^mfc/hSV*©"*?, S</J\SV\ Plano-Conve 
xSM, XiiConcavo-ConvexS^ XttBi-Convex 
S^ttCLjMinX#ffl#fcV*#, *I</h£<T, i<*V^©PUno-C 
onvexM^, XteC o n c a v o -C o n v e xfM, X&Bi-Co 
n v e xm&ft0m&*&Xf&m*t:1mX?& *S**©« 
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[0 0 8 7] 

08 4lC^UT^5©&, fc^ftfc. Wet Et chi n gMX0)MX^& 
^ILtMbfe, Inverted Mesa Type (IHIb>X^) 

H1K1 3©3g#l±AT:fty hfc©T?, 08 4tCa*L"O*£*B«l 3®, »gP 

^9 1. 4MHz&©T% 3©jg»»#©J£3tt, 18. 27Umt 

[0 0 8 8] 

0 8 5{C^bT^£©tt, 08 4 £a*LTV*S, fl;^#J&. Wet Etchi 
n gflni©flDX#&S:tfcJ8bTJgjaLfc, Inverted Mesa Typ 
e (B3l/>X^) fcflOXLfc*a«l 3fc, ffii&ffieftlXffttt £ 

72*>**aift#tt©a!i£H^&*. hs sc^bT^sjBWwa^jpswu 

U 7?#>*MM#&0^ftirt£^ U7H>^«W9l. 4 
9 9 3©jg»«|J^©j*Stt» 18. 2 5/tmi:*S. 

[0 0 8 9] 

08 6tC^L"0>£©&, 08 51C^LTV>£> Inverted Mesa 
Type©*I«13S:m HlBW»iDXll«S:ftM bt> iMffi*^ ¥ 
££LT, 0. 2 1 7 /aml&iSLfcJgPgT*©, U 7 9 * >XMMC#4£©$!!£0 
T'^S. 08 6iC^LT^5jliM©I$H 1 8. 0 3 4 ^mh^S. 
[0 0 9 0] 

08 4, 08 5&tf08 6 IC^LTV^, 3 O©Mifc©ifi!l/£0 £Jt$*1-5 £ 
, 08 4lCjjtLT^£, flS^ftfc* Wet E t c h i n g J0X£W©il!X#« 

jcr^iaufe, 3©y7**>*Mat»*itt©aij£BKtt* ±igi&©^ 

3©MOTi#*&. 0. 02mih?:, ISfflflHSi0Xl!l«£4£JB UT, flM*»s&W» 
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flDXKTHSSLfc, *I« 1 3 0 U 7 ^ > 7 08 51C 

y7**>*JSift»4#tt©iI£B&» 08 6fca*LT^S©*e*S#, 08 5K 
^LT^5MMffc©M0<fc »J <fc l j-J££> £Mf©gt(c&ofcI!l»» 

[0 0 9 1] 

^ 0 8 4, H8 5RtfH8 6C^UTV^, 'JT^^>^M»tt«B^ 

bflWrTSifc^ffi**©^ flS^Wft, Wet Etchingft!I©iDI# 
aiCTJgjSOfciEW"©, Single Inverted Mesa Type 

13 . XliDo u b 1 e Inverted Mesa 

Type mmWBUyXB^) O^MXit. £i§tfr©gt£. #fc»JBfc<fcH 

J8-T*;ifc#ffl3fefcV*#* 08 5&tf08 6lC^LT^£J:e>tC, Mra^flnx 

0. 02/tm*&0. 2 3 7 /imfcUfc^'tSEtt'e* £fitt©«fc:#£btV* 

aifgi&tf, a</hs<35fc6ii:K:j:»;, in^™ x&mme© 

[0 0 9 2] 

08 71C*LT^5©&, 08 6Ca*UTV*<5, U 7 9 2 >*Eift«$H£B© 
, ^M^©|g®l:fi£^bfc^©MS05:^bTVNSo £©i6»»£©J#iK* 
£0fr&1s|Wi"t<5£fc#ffl#*~fcti. 0. 8 /img©ffiy±#y#ffl*Tl*S 
ifctfW*. fcfcfcfcoaMKtt* 07 4lC:*LT^6^T*fc6tf>"t% G3l/>X 
^R&Jta«Lfc*IM81 3 fiffiffi»flnX*«&£J5bT\ «*BK:W»iDX . 

^-KfcfcS©^ Ry»<, ¥«ftMv\ flU>Xjgft£ffi»flIXtfffl# 
Sifcli, EWKT, 'J7^^>^M»WSv\ MS©#§» 

6 P £BfiF#2 000-303505 

r ... 
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[0 0 9 3] 

08 9 &C^bTV^©&, 1 3®. D3b>;X^ft ( 

Double Inverted Mesa Type) IC, ffc^l$£u Wet 
EtchingJC, 3U±*©flfi©R I E&£©itJX#®£&MbT. 

;(Cn£fT&oT^S#Ui£^bTV^ 0 
[0 0 9 4] 

08 8&tf08 9tf, 079, 080, 0 9 0 9 1 K.B bT Vx£ © £ © 
0V 9&tf08 0lC^bTV^5©tt. »3fl#©&fi 1 3 

<DtpMftlZ&l&LT^Z>(DlZttLT, 0 8 8&tf0 8 9 K^bT V^©fcL S 

[0 0 9 5] 

0 8 8&tf08 9Ka*UTV*6J:3»C» 1 3 v^*«»»^fe 

, #fi*13©«f^J:U, f^bTTBtf***:, ±T0i7^>^l'-^ 
17018©, W»EE:fc#JSfc*, Wafff^t^S^aHC, 08 

8 (e) &#08 9 (e) {C^bT V>£ «fc "MC W»iDX%ffft^ U©, £M 
#©J£tt*\ »^©^^ ffi*jnX£fjfcofci&i:© 

3§i&$#©^&> U>Xjg:fKi:fc£ttJ8«:asbTV*$. 

ft, 0*, e)-ril<^oTVN5i:r5^> #fMJ6 5#36*®B©5RJRfcfco 

ttftbTV^fciS"?**. 
[0 0 9 6] 

088, 089, 09 O&IF0 9 1 K3*bTV\<&©tt, 1 3©, Mffifc 

, [H!l/>>OfMKtC, tt^lftfc> Dry Etching. Xttfl^Hfc* Wet 

Etching^ Xti*©fl!l©iDX#S=S:ffifflbT, WVyXfcfc*fcfc 
b£, *S*13&, MffiWEflnXfctt&gJSbT, ««»Cffl»aiXS:*Tfc ? 
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8£, frfr£M#4 5 5 5, 4 5<Z)#JlHCT, 1 3 IC 

jfiDfcSiDfiffJIfcS©^ *<#jtM?tt&S#, H8 8 (e) , 08 9 (e) 
#09 1 (e) fca*LTV*6<fc^*U fll/>X^XttlHII/>X^4:<fc&*» 

Ift, 0 8 8&tf0 8 9lC^Lt^S«t-5K:. *fi«13©*A» 
■ffeLT^Si:. fi«ffi#e>0»E#J*&*#*K* 08 8 (e) 

08 9 (e) ic^bT^s J:9*. i/s/XflMKfc&y^-rv*. 

^ [0 0 9 7] 

#fl (Single Inverted Mesa Type), X&ff IB ( 
Double Inverted Mesa T y p e ) BI V yXf&WZ. 

R I EfltlX, ^XVX^f^^t'OD r y Wet EtchingfltlX 
, X\t ftffflftWe t Etchin g»X, XM^^iDX, Xtt*©«i 

o. i »m&tm<r*. tt&ic, ^yrfeftfflu, ? 

6 7 Hil^f 2000-30350 5 
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If, 6 0^© OlStfKT, JMMMfrtt, *R*T?*v* («*.«£, 0. 1 

IHb>XJ&*Kfc?&#tT^**ffi©ffl*E#fc. B31/>X^«fe^«bT 
Dni/VX^fe^LT^JJftV^CDffW^^^^ £E*^H**E 

©I/>X^-e&€>» Plano-Convexllt, XttConcavo- 
Convexl^, XttB i - C o n v e xSiWl?:^^ - 
*. PI ano-ConvexS^. XliConeavo-ConvexSI 
ft N XliBi-Coavexa^ft^ 1/>X^«©«»^©»^ *Sr« 
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Convexi^lCtl.!!)\ XliConcavo-Convexllt Xtt 
Bi-ConvexI»«IC»It«^li> flfWEfcWffli-rSifcKJ: »K ^ 

£>8&fcL MW«linxaM$:MbT, Plano-Convexfilt, 
XttCo n cavo-Conve xS^, XttB i -Co n v e xSM*^ 

-«»±©, ^C»»^©. Piano-Con- ve xM, X 

liCo n c a v o-Co n v e xMM, XSBi-ConvexS0f<5, l> 

>x^«©jB»^-«:«^K:jpx-r6rfc^ffi*6o^ mm^-mmiz^w mm 

^■©flllXtfffi**. 

X^T% fc^#©/m#¥iBJ§MK ( pl ano-ConvexIM) Xtt 
, tfffitfOl/^XJBtt"^ fc?-#©ttffitflHIl/>X7EMK (Concavo-C 
on vex»tt) , XttWlSia^^X^ (B i-ConvexIM) . X 
tt * ©flfi© 1/ > XSJBttfctt £ #11X1- S £ i: > B «S#© JB« & ffi "T 6 S £ K 

j: satcinxtfffl**. 

Bi-ConvexSIt xeConcavo-Convexg^Oi 
£ictt, 2o©flnxi*#$6£'r&» ;i©2o©;&nx$fi£) I 6$ft©, ff-3o©**M* 

##£©JOX#Stt, Lfc, I3l/>X^ (&MESA) , Xtt 

oi^xmtemk, xtt-e©ft&©^>xM^ic*nxtfe^tc, ±t©^^> 

6 9 * fill 4$ 2 0 0 0 -3 
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J£*±. 1 1 

*&A?Z>Z£T\ BUyXmttmo> &S^tt»&fffc 3 
Piano-Con v exMOI/yXWliffcli4^i^ X> E3 1/ 

[0 0 9 8] 

z£<^s.bT^sMffi^^^M mmmmuaxmn) 6fti8LT, High 

Frequency, Piano-Convex Type Quartz O 
sillator ©§8fl2&flfc'5£fc#ffi*fc. Che mi c a 1 E 

tching ©KiaCSil^&tlS^ftWWtt&filft^ill^K* 
-ffc"#*M, XttKfcR) i Mechanical Polishing T*|& 

g®7^IMlfcMechanical Polishing <D^-£ 
, m 6 0MHz (ATAvhCS^, j?S««3 0/tm) «±©*fifi» : ?-©K^ 
liffl#fcvMR£©RWlW&ofc. L^b, Chemical Etching^ 
tlfe. Single Inverted Mesa Type, Doub 
le Inverted Mesa Type <D%<D&iKiX3tMk.1r1Mi£* 7 
b _ A gp# (UW$>ft) &3 0 /tm (ATA'V 1560MHz) 

X, 0. l/imgT©^it'^ Chemical Etching Sft 
TVA^^ffiS:, Mechanical Polishing jCTl&£"f tU£, 
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M) ©#&> &£>tftC Chemical Etching 5:|fi5:ottO^ 
[0 0 9 9] 

o 

[0 10 0] 

«2 0jDXttl&*«:«fflUTiia*fiTfeinX««r^S:«fflLTiDXl-«*», Xtt 
£3, 3ttf^4©liDX«iS&^€:«fflbTiaX-rS^> xtt*©te©«MK©*xiit 

fflgw*iDx««&H#^bi£T«J8u mm. mmsn^n^ot. 

[0101] 

»fc?gi*UT^<&, ^lciDiWi:, Rflr^©^«&ufc, ^2©inx 
at®*©, ±ga2o©ajfflS:ftfflb'rj|fl*stTfeinxtt»^**i«, 2o®i 
aii^ic ¥SJfMKfc©*e< raw*flnx«*fc£S:«j8bfc, ¥ffiw»»x© 

fttfJKT, 3^h^v\ ioxwsmfc* «#tc3Sf^-r*ii:*«ffi**. 
i:T*&£ 0 X, ^©inxffiiiyitK S£2©flnxffiSfr:Jifcli§£^Kfc© , e. ±IB 

©as t.mi£x*$>z> 0 

[0 10 2] 
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ri Ejnx©flnx#©fc£«-r*;i£fc<* *n«©#ffinfi±£* fl^ttfcw 

et EtchingftIX©iaX#««:««l/T, G3 1/ (355ME S A 

fe^tftfeffe. Hll©#t]X*iM^ &2©flllX«Jjfr:B«:g/8LT:## 

Lfe»x*»^s«ffl'r«^ xtt*3©anx««r^s«ffl-r*^ x«*©flfi 
©j&tt©inx»»*S:ttfBbT* iai/>xM^«j&i,£iiffii:, aoxtt®^ 
©-b©ots:. mmmmMxmffiz&ftbxmmmxtzt. mmzr*m<. 

CD *S«©fi»»^S:ffil8*^i»<W»»XbT*, iWcftf»*Wet 
Et chingfllIX©j&IIX#J§»CT, |3l/>XS^€:^UTV^60Tf, *M 

»Jffi<*v*ig»®#©fflJ8*X#ffi#5o 

© R I EflDX©iOX#©£ft«l>fc<T%, *S«JC^S»4a*6-fc*< 
linchH2inc h'#±©:*nft©*BS©W»ilIX#ffl#5, 

£uc<^©», miittftciS LTW»inx#ffi#*;fr& 
© RlEjnx©*X#@T*», ^*>SW*iM±K, »^-T6i:SK:»^ 

&tM#>;i&w. #fi«±fc«&"r*-fc£©**K:** 

tchin gflnX©flIX#«li, R I E JnX©iDX#S« £\ *SS©ISIM*3i 

® ±K©*X#«tt. WttIt«:^lll*6»I?« 

fc©T% iUXfflMlC*tt-re^^T*<. WXffiM©^®±tC Agaro 
sefti?©*;*, Xtt^77-f >3&if©ft«SIS:«fflL/TBfiy^TW* 

£©T% «»»#©!*&« 1 Am©l oof*n«fi»t*© :g£#fr© 
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«©£1B±k:, «»fi#± »io«frb»ioo«) ©, B\yyXM 

|HJl/>Xig^©M©£^;&\ (7 0TC&) ©f^C«fcyi^-f 6©T% 1 

« -r -DtiaxmMt k as »; tfw * © &> *^ c but? & s . 

© ftf^^we t e t c h i n g#nx©fltix#m£, ««WfcflWftflox©;to 

x#s©2ooinx#sews:ftMbT, *ig«£flf^;&nxt-£©T*&*itf, * 

&*^<RIE»X©iDX#«ttffl**^ &fflU&VH3:e>#<fcVU"m 

jgv»i$iaftj8-r<&©T?&*itf. siHcraufc^u xr 1 E#nx©flnx# 

S€:.1fga0X©iDX#afc, ttW»ffl©»X^«fcLT«ffl**©-Cfc*ltf, RI 

Einx©flnx#m&> -rtf e>bv^x#©T?&6. 

® ±iB©#tlX3^tt> 1 inch*&2inc h&±©7fcH& (*IS) Kfcfffr 
•TS;i£:#aj5fcS©"T?> ltt©*fi**6, »10 0ffl*&»l, OOOl?:, 

1 «co*S«J: 'JWts ^ i:^m**iDXS*-e%»*. 

[0 10 3] 

ffi^^RW**^ Wet Etchin gflDXUT, Sing 

le Inverted M e s a (^ffi^tHI 1/ , X&D o u b 

le Inverted M e s a&ft (pSffi^H ©, IHI 

tt©j#RK:flDXU *©$. iSliilttiit, xiitfiBfflfcinxflMfc xti* 

©ftS©, «*»ftW«llIX#S2:ttffibT, tt±tf©ffiJg*X-r£3£T% 

f^^wx^siiitfffijfcfcv^ xA-X5>f >£7£j&-rsz:i:#m*£©T* 
, &*£***«©?&*#«*:&<&. ae>c» d*ucj:y> ft^Wft. Wet 

Etchingimi, MAli, 7yft*«», XttNH 4 HF 2 , XliHFft 

if©**SffiML/T> *B=K«:fliixi-«&fc, *S«©^lS±Jc, o. o 
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EmX<DMX&&Z&MLtzt.%tm&^ ft^Wfe. Wet Etching 

flnx©flnx#m£&MLTtK *n«©«ig±£aiixgaB (7v*fc£ttJi) 

*«|lS**ItCJ:9> *&#*©. «ft»&Wtt€:fiT35**©^ R I E#tJX 
<DjJHX^mO)M£ tm£<* 4tm&3&. Wet Etching ZmX©inX#Jg 
fefffcofcfci:*, S<*v^ ADX^MM. o. oum^o. in 

m^Srl^it-rSSWlCT, «*»&W»JnX#SS:ftfflL/T, illXSSKM 3: Bfcfe 
f 6il> 7KH#5fc©, ^ft«»m*T, Q^VN|§Jg^-$:*DX-rS 

x \m i/ > xmrn^k. x « * ©ffi© ^ > xM?§m »x l t ra © wis** 
w*»xt«cifc^ s<> *<t, ^tftjR^v^*afitt^©*ix««m3fe 

[0 10 4] 

r i EMxiz&z>x.vi->y, xttft^w&we t i-yf 

#IC, ft^ft&We t Etching Kl, Rj£S*U #/ifcK:Rl$#»ofc, 
^©^Sr&ffiLT, irt^R I Ej&tlX&Cj:3, i^^^'J*; 
Xli-fb^W^We t E t c h i n g ifffllfcftl^ X&R I E 

toxz&ftbt^ x+j*y7' awvi/yy- W&we ti»;f>^ffl© 

j»X#&©. 7K H H 0 ^^©ffim*^BXS«5:^l§-r^'i:T% J?StfO. 12 5 
Am (g££ftfrftft&%l 2. OGHz) ©Mig-BifB, WMSlfcBfitJi^aiWfi*: 

£P>{C. RI EfltlXlCj:*, xy^>**-#'J^>>^ XttWftWe t 
EtchingflOfffl, X&RI EflHXlCj:5, x*/^>?* • #U y >>> 
^•{b^»*We txy^>^jDX, XttR I EMX<D&m &»yjgt, ftiXifc 
W&ftffltftii:^ 0- 0 (BIIIMM24, OGHz 

) <D%mm*<nrm^&v&z>o sis*-??, m<vx. 

mmm*wz>^ »$#©> n.mt. mm-©^©, io 
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[0 10 5] 

*j*y?1ttX. XB:>ftf>5-U >*"&£©. fc^fft&Dry Etching 
^©ffc©7£ftS:^$bfcffi©TO©;&t!X£, R I EflOXlC j:5i^f>y»X 

^^■©^©xyf-s/^aicT, mi^xM^flt 3u*¥«^ft s^j&bfc* 

, »Kffi«fl!X«:fioT, *S««riOX't*CD-efen«, *.ir«©¥3 
tf % 7 5<tm©*i«^ SStf 2 5 Mm©|Hll/>X®J#iK«:JgJ*U 
©gS^lO/tm^ti:, g^HO/im^, £©3SU©4 0#im©|*, 3 5 
/*m&, B3l/>Xa^©M^&, R I EiDX, Xtty^X^ 

mfflfiffl, 3 5|tmSB!'J«^fc«, >J © 5 m i^It'WSiHItS 
Hi:T% RIEiDX, ft^ftfcWet Etching, Xtt^7X7i9f> 
yftifTfiUXbfcftJCffi**, g£/im©OIHl (JPXSS3KS) 5:. ii^flUXlCT, 

gotj^tLT. #nx®£> «iiKffi»;flax«£fctfffi*6. ±BB©flax:£8s'e 
&ntf, »*inxs:ft^»^ti. WMx&^riiicfcs© 

m£A±©»^ M*.ttU J|StflOOAmffl*^ti, R I EiDXIC «tS, if 
^>ytCTffl l J^il1"> m i Jb3©8P##, Jp3#7 5 /im©#£Ctt, 3 5m 
mT?&ofc©#, 1 0 0 /t m©^-£T*W\ 6 0 /* m©j££ £tt&© 

T\ RIEjDIiaS, x^^>^lCTffly«fr, IS#3 5/tm*>&60M 
mtCfcoT*, SS£©fB«ttfc^. ffitt&fctf* R I EjnXtCJ:£, xy^> 
^flnXT'ffl#fc8Um©iQ|HIS:, ^©^©WWMXICT, flfiBfllX&ttJS b 
T, g!I»J?¥4:-fifc^ ffi3fcS#»E>T?&<5. £©*IM6©JS3tf, 75^m©^ 

. 7 5 a j .liT-^ 2 0 0 0 -3 
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-^•J; 1 ;*), l 0 0 #m#±©J£3©*M©&^# (#Ix.tf, 

#2. Oinchg±©ti^^IS) ftlXtf, ^lcm5fc£„ *&«©. 

® *n&2. o>f >f-3^e>3>f >f-jsn±®. *£*©£«£#)£'*"&-£# 

<, «<#<tox**inx#iirc-&*0T?, *n&2. o>f >^*»e>3>r>^£t 
(D r i E#nxicj:6, jLyf-yy • #ys/:/^#Jfl, xtiRiEDnxsttffl 

Lfc, • sKU • ft^©&We t xy^>?\ XttRI EfltlXS: 

0fJ8LfcflOX#i£&© , e, MRS£T*, »<, ilIX#ffl*6. 

® If (Single Inverted Mesa Type), XttfS 
® (Double Inverted Mesa Type) ©^C, »I© 

¥«?#R©fll!X%>ffl#€>. 

© ±ffi©&f6&£j£«TtBi:?-*K:Bu tfJ3fLh*MJ ©, *I««JSStf5 0A 
m#e>l 0 Am|ifft©£3fc©T?, *#3g©flDXif«r:BfcftJB bfc < T t> «fc H# 

fr*> 3 >f >?-J£U:©illX$:fifc ? r i: tfffi*£o 

[0 10 6] 

Plano-Conve x^Ci^ti, fc*-g©J#R©, Piano- 
Co n v e xSflMK&JgJfcUTfcttWU Plano-Conve xlft?:M 
LTV^ffi©, IBfrfe, R I EjtoX&£©X'5/^;/4fJOX&fTfcv\ iyf> 
?*;&|]X£> /tWfiiDIItS, Xtt*©te©fflIfttoX#S&#BLT, Plan 
o-Co n v e x»fK©*ffi£:. DUX, MMflUXf- 6 £ £ T% MtC, « 
<ffv\ Plano-Conve xM^Mt^:^^^. 
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$P>{C, Bi-ConvexSlt«> &S-£iMK©. Bi-Con 

, ifflS*^ R I EiHX, Xttft£»fc, Wet E t c h i n g OiDX^aft 
ifC5X^^>^iDX$:fie)^^-r% ffiffl^C, 18* bT, *<*V> 

Bi-ConvexM^WUt. Bi-ConvexS» MM 

ffi#*>, «*»Jc«f»»X«:f?«;oT, RIE, 

XliWftWet Et ch i ng)5fcifK:r»4bfe. inx3EK*feB!iy«t* 

^ [0 10 7] 

^JBbT. RIE^X&ffiKT, Dfl l/>Xlti:|ItSi^ 

^f>^-t'f X&$> Xtt-tOfi&OiS^KljSWtRiDXfeiffeftMLT, 
flAtf, 0. 5mm|fr^©ft*:7fc$;bk, *S« v Xra^^«^^^ 
JSbT, *fiJCl 5/imJBt±©IHII/>X^=fem«bfeft, RIE*XICT»& 

• »£) &l»*-rs»©, RIEjtJX&ffi©* 

RI EflDXSffifcftJBbTfc, 

ft, ^Oft«5*ett. &JBttfc©'?;**>**:«/§bT, RIEiUXfeff^fc 

•p»*wnift)> ##tn©. *a*xttsn«xtt*©«i©*^^* 0 

5mmffj&©, ^%^fiJtbfc*fi*ft^S*7^^*^^"C««^* &e > tf ' * 
[0 10 8] 

; .....7 7 fiiM2 0 0 0 - 3 0 3 5 0 5 

• rt&ft ii!^ iff i w€ 
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vjyjfrk («0 #385BUT^5. W^nb>FRA0 6 3-5 0 (1/ 
h©J?£ 50/ttm), y*h>FRA 063-50X2 (1/^ h©J?2 1 

0 0 urn) , XttU * h>FX- 1 5 0 (l/*?^ h©JftS 5 0^) ©K5>f 7 

y^>^inXtfeft, UK* it-UfVWmWX. XttWfeWe t Etch 

1 ng©#nx£tf«x#£fc^ «<* 5J>*^*£k:t 
. *I<fg<T, »«#^v^ *Hi6Iifr*> 

[0 10 9] 

J&fc* AT*-y h©7K.HT*, inch, Xtt2in chOf^ 7KH 

&©J?3WU JfrfeJ*^©^ 7 5/tm&#, »3t©R#TN ^©7 

fc-Ttitf, AT**;h©i^ tt#^2-f ^©SUfcfclB-rsrfcKifcS. z. 
@<?g<T, »£#iS<T, MMCtfif^ 

±fB©ra?:, fi?^-t<5#mi:LT, «<*<»XfS© 

##£©floxtt4m*:#»£Tfcm*&*\ x»*s*&. «<*<inx , r 

SBtt©fc«>tc, DDXtffl&KfcRI EiDXfettELT, RIEflDX£, ftttttft 

Wtfinxs:, Mftbz. RiEinxi:, mtomt&wmMxzfiSzt'e* 

2>f>f-©#&TN JPS#7 5 /tmC, »5t©»#^»*. «M©J*££> 10 
/tm ^fe20/im«T©ffa^ 2>f>f0S«mil:^lii**fc 
. *©«©fll!X-e> i^>X^5:W5S^i:> ftffi&Weti»;f>^ 
, XttRI EflDXCJ:*;, |»*1-6IHIl/>X^S:^'rSi:t©*SS:^ 
tSIfctfffijRS't'P. Hl/^XJ&ftlCJ&jS"*"*, 7RHiEtH t -£7£$1"6ffii& 
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tommzx. m^nfc® (Mx.«> at^^t-, ?kii«©js£#i cum© 

1 6 7MHZ) ©* H 1r»^*\ #fi£> RIEflUX, XttftS* 

[0 110] 

Ii$!j7 5/imi:, £Bi©l8#tf&&* X, *^©t.SA^3mm|tf^©^©^ # 
H W2(i, ^2 4 )KmlC§^©|ig##&5#\ ^^©AnXTOA^^fflbT 

flfctf, 7n-hsKUS/>^9f*inx*ffi, xi*^©fffi©flfl§flnx:fr&£ 

, RIEinX. XMk¥&)&We ti*;f>^jgLT, (»«ffi*flHX-»R 
• IE*X-I»*W»1PX) , (Xtt*«W»iDX-».RIEftIX-**W»ftIX-» 

ft^ftfcWet E t c h i nflOX) fr^fcT?* figtf 1 -f £ 2 >f 

£#ffl#s©T, TE©«fc^fcjfil/&#&&. 

8*«iDIffi*6©t, 1 6 7MHzJSA±©*aiB» : ?-S:#aK:Sc<»3S"r6ii: 
#ffl*6. 3J*E»* eg^3mm©i^fc, 2 4 MmtcS^K##»*©'T? 
, -&Vvgv\, ^7 0MHzit(C, »3t©l8l^3^&*. 

CD **»fcffl*iOXi:, R I EfltJXi:, it^^We t Etching^ 
CD *&R©ffl#±#y©, ¥frflt &tfiB»«#J:^. 



aiM-2 c o c 



- 3 0 3 5\; 5 
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co 1 1 i] 

1 >f 2>f >^©S-&O*S«0)S^ *&©JS3ttU 7 

^ict, ansa, mmox-yryfzffsw* ft 

i*ifl>©^£©, *a«&«3t-r*i^^ffl**t. *©&©, xy^yflnxic 

3^6 2O/tmrt^0, «<ifV*#&K«:8S3rf flOXWIWI&ttAJbT© 

, fsisw«aDx«*, xiiiiffiMim xii-£©ffi<»Mx#m^ c 

^flDX&ttJSLT, 5S5Jc»yjg-rri:T?, fcttfflfiiUXtCfcS, JRUb* (if 
BJUX&ff^ffS) ttt**£W* /Jn$<LT. R I EiDXftifOaiv^^y 
itJX(CT, IB^5£H Mb3£, <*r*£ fc.T?. 3M*»K, «<*<T 
, ift1£#*fS<T, »K©*v\ MJC, 

tf&fUi, ISSl^i:bTMft£©-e, 1 mmX 1 mm©]Bf*#&*ifc*J:^£i: 
fC&'J, lO/imt, ttSAU-f>^©*M (Hfi) 1 

6 7MHz«ii?*\ W >^©*S*U ltt©*S*^&» 4 0 0ffl« 

t63M££leI£<> l/^l^^l*t5*\ XttK9>f7-f^A (ra:K>MR 
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S>*hLT, Mftbfc&il, i&HftUJ^OI/^hSSLT, *©fk RIEflD 

x©anx#®«:ftMbr, E&tfi mm©Ag^#K:«yjt<iax#«&ftJ§*- 

n%. *<8^ 0 /im^g) RI EiUX^JBL 

jgv^iaicT, «yjt<£fc#^iBfcfcainx:&ffiT**>** x^ius®^ 

[0 112] 

flnx»«r£fcJBJ*LT^s, 2 ©joxttftA, xtt»3©inx»«>* 
©«M&£, xhvrt-tisT* tlbt«SL **iRr©'«». Mt?: 

, l$0i»fiJ?:tffllT, #B«&££iDX*^K:B£^6©^&fttf» S 
<3Sv\ «£©$«*£&# bT*;, iOXttS&Jllc, ttX»J»A 

©«»*fc|tffi»»©i»**&^«bT«»"r6ii:*«ffi*6©Tf, *<*W 

%Q0)W.m±^X. 7kH«fc££> WX«J!&^K:M"r6ifc««ffi*S-fc^ 

</J\S<fc*£i:K:fcy, JI£©ift*#&ftM*$c:£#ffi#<&. * x 
HIJ:, K5S©«R^*©- 2o©S&*fe^M-r«3i:T?, #IMR£fl!X*t«i:£ 

[0 113] 
[0 114] 

g i 000-303505 
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z.e>fcv*©T, M©if v\&DX&fx-5:ii:#ffi#S. 
[0 115] 

£©£€*#&* R I EjHXKXMttffv&ttU. V 
LTtt. C 2 F 6 Z&.%tZ>£. »X*iB®ffi#±tf y©»«tt, CF 4 *ifJ: 

Hf&© R I E flnX£ LT, 0 2 %ftffll/T^y-->^€:fT*^fc, #SS©« 

[0 116] 

r i Eflnx£&MLT7K^«&£©fit®i^ x«©ffi©s^*m&flnx-r 
S^bfciTOicte, >f>r>l£^©aifrx*;i/¥--©flUBtc «fc*;, *S«©*1B±k: 

g (4 9 5"c^) a±©s^±#*^^'j, *a«©^if±"rtt, #ss#» # 

ft© &&*>©#» ^*>!&W;M$*iT$^Lfc, #S«©*Ii± 
•eii, «<i*v^M (MHT*te&<&£z:£:) ©K#, *S«©OTi±k:?&J* 

s*i6©t% mmaitre&s, *£*&£©*&»&#£#. m^c-isti-s^ 
^-rsiy*, »*»35fcW»iinx#a«:ftMbT, *m©*®±{c?b?j&£*it 
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WKWet Etchingi»Jti, ««ttfcffl«iDX#afc«« LT, #HH 
»; ft^WfeW et Etching fc«J8 UT, ^A9t 

©ap^&BSj^-rss^* 1 *^^**. ew^*, ttpaflf-r*. asiffi 

(D^SLt LT tt, R I E ©iPX^S, XfcMfc^WfcW et Etching 
ft*«fcv>*nx^ai: l/Tti, ««»&ffl»il!X#®#, 

Etching^Mbtt), XR I EflDX&ttja UT«iMSb"t*K 
Wet Etching, XliR I EflDX&ttJflLT* «fcV*#, ffl*$£tt, * 

^tt±tfxs«> aMSW&anx#afc««**«3#*v\, 

[0 117] 

3I&<z)H#&£t% R i Eflnx©iDX#att> -rtf&uv^ Mit'feSttti 

RIEiDX©il!X#®#, im XtfBE**m£#, #{CjE*m#T* 

V^, R I EiDXJCTftMtS^^^tft^tt. SHI^IC 6 0 0 V&©Sffi 

1 Okm#e>Rl 0 0 km0i£$K:, 7^tR*. X >f tf^Stf-fcftlj* 

Ttt, >f*>1fi : ?©3lllX*^/^-K:«|:y»ft"rS, »1, OOOTC 

i, 500icfrf)3. o o o°c&<d-&U\z*z>, *>fc#ic. 
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4^^Ar&TJiS#!IU«:V^-e, Willi, 6 0 /imfi!l»JJfcofefc£%. lO^m 

g[^m©i:tt), #tJX^®Jf<Z>¥£ttO. 2*im^P>RMm«lft^ 

»«W«iDX€:ffftofci:^K:ffi*fc> ®/jNfc*X. fttf*tt*#»*bTffl* 

bT. 10<tmlI»J*t>fctti:, »0. Um^&l. 0 /t m&aiUHItfffi* 
Stftiiffc, ®«lC#bT5%&<Z)ffi«©f!£fc<Z>T% fc«1-&Zfc#ffi#*IS 

8re**s, x> r i E#nx©inx#®£giEb'T. trims fcinxb 

JPX3MtJgfc'J>S< kfc^*^) {£S£lCb£>f 
±m<OZt^m^:t^^Wttbr. RIEJDX, Xttft»Wet Etc 

h i ng©jnx#acj:y38£L;^ * a a B «©«±icm*fc, (anxas 

fcifcti, ^t©*Mi^ fttftKB&Srffcif®* »mbfc 
x&fr«i^iDXft«©5tSi:fi;6tf^yT?&<» m^tt^K fttfE«**f&i[ix 
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[0 118] 

Dry Etchingfll!X-e&3, RIEjDX, >f*>5-'J>W^ 
Xvxy^>^iDX#aJ5fe^©, Dry E t c h i n g©iWim Xttft^ 
We t E t c h i n gflDX©iOX#«» Xtt*©ffi©fc*W*u E 1 c 

1 0/im®*£K:tt, fi&#l. 2mm. 3Ui2 mm©AJ#R, XMI 
ttic«Wrr**K X»l>f>^ Xtta^^OgS©**© 3 !**^ j&W$L 

jgft x»^i/;i/W*fc£fc«J81"**^ XttAH©#fefn?*K inx 

****©«»»**«** +^c»»-r*ifc* t a**©tt, a*» 

# [0 119] 

±fE©*tIX#©tiS i n g 1 e Inverted Mesa Type (It 
ffl^|HIl/>Xit) t't), XliDouble Inverted Mesa T 
ype mmtfWUyX&VV Xtt* f«ft, Xli. 

^e^©* 0 e B «^-?:-t)^ffl-r^i^^m*Sc x. tox&ntMt^ #we 
. 77lfflUIIt'W- x», *©*B©SMt*^ffi#-tv>sKfc©^ inx 

#JKi:fcoTv^©i:Hie£i:fc®"^ *BS©£Ii±K:ilix£KJitf#£1"S 

8 & , V: fflfEtt 2 C 0 0 - 3 0 f 5.0 5 
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Z.£K£>). Xtt* H a a &#*^ *«JCfiI±LT, UT 

o 

[0 12 0] 

[02] *fiiB^<Z)»^fi!i Srmi"*©^ (a) kMSlH^WrffiTIMK 
(b) «»^©./v;i/**v>f 9n?57. (c) iiy7**>*B*R4t 

m, ImXTj-^tt^S 2 5 /t m, W^tltJ:3 0mia"E*S. 

[0 3] *Jlii?©M2&attt©T% (a) iifi»*©WTlfiJ&# 
(b) 7?*>7.M$R#14£^*©"efc6o *#ttAT*yht, $ 
103/tm, g« 5 mm. fllXTfScttffS 9 /t m, ®m*m* 2 0 0 

[04] Tfc&igKH^f^M 3 fcaVr*©"?, (a) ttfil&^OWnfiaMK 
(b) ttU 7*#>*M$ifc#tt£^"*©"t*fc&o 3l«ttAT*^t £ 
^0^7 7/^1, g»5mm, *DX^»J?S 2 7 /t mt'U. 

[05] mmtATf]^ hx\ 

[07] ^tftiAT*^ h-e, j?###v%*as»^©y 7* 

RftttHT?**. 

[08] *#ttAT*9bTf, J^tflSV^Bt^©^**^^ 

[09] mmtATtiv h~z\ wM-zh\zm^&nm*v> x )7>7 *y 



1 1-324492 



Hi] #»«0iDX*acfeW , -6«i©inx*l«i^©WrifiH^**. 

[012] ^nm<DMxtmziD\i^2(DiMxm^(Dmmm-v^^o 

U3] ^io*DXffiS;Micm2©iinxfflMi:*^?:-fe^ M^fc^I 

[01 4] , *5^B©iDX^it©.<fi©filt:^tWTl5H'^*6. 
[015] «^0inX^S©flfi©^$:^1"M0"^feSo 

[016] xmwoMxmnz^y^yy-Ji'- hic&Aj-zttmzBtmm 



gi 7] *5SW©iDXSISK:fiWS» ffi©»X*IJ»^0¥1iiE9^»*. 
gi 8] 0i 3©ftxttf»£TSf£3ftfe*BS©ffiiBBT?&5. 
gi 9] 01 3©ioxlf«r^-e»ffsnfc*S*©WflfBI^**- 

020] 5? \Ly9~f\/~- h©Si&£^"t 5 l z ffi0~£&£o 
02 1] 9 ? \Ly9~f\/~~ h©ai&£^"f¥®0"£fc£o 
02 2] #3^©#li6M£j3t1"±ffi0T*&6o 

02 3] #&IJi©£i6Hfe^"WTiiiB , C&S. 

02 4] #38E©£ifeW&a*'r«T®BI , e»6. 

02 5] #38l8©flnx36iK©M&jS?"tfffiB , eS>S. 

02 6] 02 5, Xtt*©te©£*T*«#Sn;McM©WffiB , e&*. 

02 7] 2jnX*tM:©fte©M£^1'#TngBT*&S., 

02 8] flDX«S&:&©te®«&^WTiBB*e&S. 
[2 9] 2flXtt®£©te©tt&a*1"WnBB"e&£. 

03 0] *Hi©ill^l$:^tllTiS0t^S. 

1 3 1] *%mc>miMWz*?±-w~£$>z>° 

13 2] *»«©HJ6MK:J:6inX*j£S:^ : rWT®BI"e*«. 
J 3 3] *««©H16MK:feW SjDIII^WfifeS. 
13 4] *^^©HJSMtCfc^<g)5£H©lliSM5:^-tffi!lffi0^t>*^©A- 

£ 7 , fflSEflt 2 0 0 0 - 



1 1 -3 2 4 4 9 2 



[H3 5] xmvmnmt&vztoxznhmmmzBtmmT'&z. 

[03 6] M(D«i:fel^ISOlfi©«^>tligSS«af 

[037] ^momnmv:is»i>iKixxAo^(D9itrBtmmm"cibi>. 
[039] *mwommMt&ttziMxx&<D®0Mz^?wmmT*$>z>o 

[04 0] *»W©**«K:feW«»XXft©, *B©K^Hfca%t«BES 

[04 1] ***©««Klfi»6tDXXft©, Jgl!§S©i^0**«*EI 

©®Tffi0&tfffl!!ffi0'e&5o 

[04 2] #»«©mfifi!K:fe»6iDXS*ife^«fil€:^WTlSBI'e**. 

[04 3] ^nmommm^^^x^nr^mmm^twimmx^^o 
[04 4] 01 3©jnx*J&ft-ei8^s.nfe*a«©WTiSHTf*s. 
[04 5] 01 soDnxiii&^^K^s^^fi^WffiH^fes. 

[04 6] 01 4©DDX«i»ftT»^Snfe*S«©llT®H^*6. 
[04 7] *^qB©Hi6ftI€:^1"WTiiH"P&S. 

[04 8] #&l8©£16WfcjS*±®B , e&6. 
[04 9] *»W©l5liftIfe^t-tiBH"e**. 
[05 0] *B^©^M^^tM0"?fe^o 
[05 1] #^q!©^flIfe^1*K1BHT?*S- 

[05 2] #»W©ISi6Wfe^1"WTffiBI1fife2>. 

[05 3] ^|(D»5:^tBiffi0t^§« 

[0 5 4] #$fcB©£J6W&35**ififiBT?*>*> 

[05 5] ##«©£i6#!fc*1"WTifiHT?&S. 

[05 6] mzWomMWZBtffiffimX'ib&o 

[0 5 7] tf»ttAT*yhT?, *Ifi^«'Jrff>^ 

[05 8] *#ttAT*yh-e, m»tf* -&tB>\ *&m»*<i>»r9 
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[0 5 9] mmtATiiyhn. ^mmi-wr? 

[0 6 0] USttATA^hf. J?##3*>ic, -$£fiv\ TK^iSIfr^ © 
[0 6 1] ^^©^MtCJ:SinX^SS5:^-rM0S.U f ±®0T'«)S = 

[0 6 2] &%mnMt&Mt&%tott&Zrttmffimx*&z>o 

[0 6 3] #^©^WC<}:3;&DX:£&£^1- ffilS@T'$)S. 
[0 6 4] &%W(DmMWfc&&MJLl3&$:mirffin®X*$>Z>o 

[0 6 5] *^^®nigM{cj;^inx^^$:^-rM0^tJ t ±ffi0TS>So 

[0 6 6] ^«0ilita§i)III^$:^t«iffiaW±IHT^5. 

[0 6 7] ^mm(Dm^Miz^^uaxi]m^tmmmjkx^±mmv$>^ 0 

[0 6 8] *^^(Z)^MfCj:SinJX^S$:^-r»TM0S.a { ±®0T^^o 

[0 6 9] *»W©IIJ6«K:J:*»x*»&^1'KlBBIXtJ E ±iBHT?»S. 
[0 7 0] *^^©|iifeM{cj:Sijnx*^^^-t®T®0StJ t ±®0T*«>s = 

[07 1] *|8«©^ifift(K:J:«DQX*iS&^ , t»TiiiHT?»*. 

[0 7 2] *|g^G)|li6^JlCJ;^jDX^^S:^-t»Tffi0T*feS. 
[0 7 3] *|6^(55||»J(Cj;-&iDX^S$:^-rWT®0T'fe^o 

[0 7 4] ^^(DUigMiC j:-&jnx^^S:^-r»f®0'efe2>o 

[0 7 5] MttATAy VT-mttbfzyk&nn^VWl'yXB'ftZfcf&l; 

£]g©?B:R 5: L fcmfe 0 % 5 . 

[0 7 6] 3R#ttAT*v hT^#b^7K^igi&^«IHIU>X^$:^^L 

[07 7] JfcGfttAT*? h-eS^bfeTKfiiSm^lHIl/^X^SrWe t 

Etch i ngDDXjc-c^L^as^yr^^^^MaR^ttH-e**. 

[07 8] mmtATjjy hT'mfthtzTkMiMWi+vimuyxmtfizvie t 

Etchin giBXKT#fcl,fc*B**, »«»&W*anX#«fcftffiLT 

[079] *%m<nMMM\z£%mxi5&zB-tffimmT*&z>o 

8 9 ffiSMf 2 0 0 0 -3 
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[0 8 0] #»«0^1tffilK:J:SittX*a?S:^"rWTifiBI^*>*- 
[08 1] *^«©H«#!K:J:SiDX*i5fe«:^'rWTiSH"e**. 
[0 8 2] *«W©||j6f!lJCj:SiDX*ffiS:^'rWiiBH'C*S- 
[08 3] *^^©HifeMlCJ:-5inX^5:^1-»T®0T*$>So 
[084] iWAT^J-y hT?«^bfc*S«»^©ia^>^«&We t 
Et chi ngiDX»CT»rtLfc*fi*feW*lDXLfe*fc©yTf 

[08 5] *«ttAT*y h T?Hff bfc*ftJH»*©IH !/>X»*fcW e t 
E t c h i n gftXCTJ*rttfc*fi*&. 

inx b t. © u 7 * * > ^MSiRWtt m~z& & . 

[08 6] mmtATD? hxmttht=.*&nm*<DB\'yxBft*vie t 

E t c h i n g*XK:T^«Lfe*S*&. »«»ftW*ftIX#« ! fe«« bT 

Jnxbfc&fc© U 7* 2 ^iWMt'W. 

[08 7] JH«ttAT*9 hT»f^bfe*ft«»^©ia^>^ 3 K*^* 1 ' 
fc^ifi©^«:ai^bfc»£H^*)S. 

[08 8] *«W©H*«K:J:*iDX*ffi«:^"r»TlSBI"e»*. 
[08 9] *58W©HlfiflIK:J:*anx*i6&*1-WT®HTf»*. 
[09 0] *«W©*««lK:J:6iaX*ffi€:^^WT®Hl?*>*- 
[09 1] *«W©Hlfiffi!Ki«kSiDX*»«:^1"WfiBH , e»*. 

[«F^©»Wl 

1 ff-MStf, 2 3 R«JtMK«H5. 4 5 wen**:/ 

F;k 6 X****, 11 *l©ttXtf«r*, 12 y>^*Xtt4«» 
ttXtt*©«©^©*Xtt««. 13 *A«U 14 R#RXtt*©ft©i* 
tffcbfcift. 15 #U?l/#>> Xtt^tttffc^ftt*"^** X» 

**x-b\ i6 *l 17 7mv\zyf7\s-v. is±&7vxyy-7 

1/-K 19 *2©»X*Jft*. 21^54 R«. 2 2 3 fttf 

2 4 2 5 $m, 3 0 3 1 ft«^, 3 2, 3 2' , 32 

" , 3 2-' ^32" " mmx\$mm%®.fi* 32 u> 33, 33' 

&tf3 3" JDXX^. 3 4 3 5 £&7-A, 3 6 
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3 7 ^'J7, 3 8 j>#-j-)l*r7, 3 9 *B§3r7, 4 0 *7 J X)V 
, 4 1 4 2&tf4 3 4 4 4 5 ^^-^ 

, 4 6 ftXtt£TO3\ 4 7 4 8 4 9 5 0 

mm. si 52 1, 53 *A-x^>f>, 55 5 6 

#&gP;8\ 5 7 ^V-V^Kffitt, 5 8 BE««, 5 9 &##JJi> 60 & 
fl|, 6 1 $ 3 OMXffi ® j|, 6 2 Iffi&ft* 6 3 ft&J&SLfcv;***, 
6 4 6 5 6 6 £4©jflni*tf!&:R, 



c 



2 0 0 C - 3 
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CENTER 182.900 000 MHz SPAN 1.000 000 MHz 
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CENTER 61,800 000 MHz 



SPAN 1.000 000 MHz 
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5] 

CHI S 2 , log MAG 5 dB/ RE F -JO dB I: -17. 157 dB 
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CENTER 21.600 000 MHz SPAN I .000 OOO MHz 
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6] 

CHI S 2 , log MAG 5 dB/ REF O dB M -12.899 dB 
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CENTER 45.300 OOO MHz SPAN 1.000 O00 MHz 
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CHI S 2 j «og MAG 5 dB/ REF 0 <JB _I:-I4. 46 dB 
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CENTER 50.700 000 MHz SPAN 1. 000 000 MHz 



1 1-3 24 4 9 2 
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5 dB/ REF 0 dB 
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CENTER 5I.O00 O00 MHz 



SPAN 2. 000 000 MHz 



HilIE*S 2000-3035055 



1 1 -3 24 4 9 2 



[09] 

CHI S 2 1 '09 MAG 



2 dB/ REF -15 dB U -19.962 dB 




CENTER 



53. 100 I0O MHz 



SPAN 



1.000 000 MHz 
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[01 0] 

CHI S 2 | log MAG 2 dB/ REF -15 dB j_: -21 . 634 dB 
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CENTER 53. 400 000 MHz SPAN 2.000 OOO MHz 
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